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In a Welsh Valley 


jr journey from London to South Wales 
is very agreeable, whether you go by road 
through Oxford and Gloucester or by train 
on what one is still inclined to call the Great 
Western Railway. It is no surprise, when 
you get there, to see the familiar shapes of 
steel works and other large industrial build- 
ings, but push on up into the green valleys, 
through places with names like Pontypridd 
and Merthyr Tydfil, and it is a surprise to 
find a modern factory planted in a landscape 
that would do credit to the Riviera (if only 
the weather would hold). This is one of the 
areas in which the Government encouraged 
the growth of industry after the war—one of 
the “ depressed ’’ areas where between the 
wars too much reliance was placed on too few 
industries. These last ten years or so the 
land has been brighter—though there is some 
unemployment at present—and after the 
sprawling industrial belts of Greater London 
this happy marriage of manufacture and 
agriculture seems to be more sane and 
civilised. 

A party of members of the Institution of 
Mechanical Engineers, led by the President, 
Air Marshal Sir R. Owen Jones, held their 
summer meeting in South Wales last week. 
Cardiff, with its admirable civic centre, was 
the base from which groups of engineers 
went out on visits to the heavy and light 
engineering industries of the area. In one 
of the valleys whose rivers feed the Bristol 
Channel, there is a modern factory turning 
out a world famous brand of washing 
machine—one every 30 seconds. It provides 
employment for 2,000 people and is con- 
sequently the largest employer of labour in 
the area. On this site, a few years ago, were 
the slag heaps of the Nineteenth Century— 
grim reminders to the local folk of the time 
when men came and made fortunes out of 
the natural resources of the area and then left 
to spend their fortunes, leaving idle the hands 
which gave them their wealth. Now, instead 
of slag heaps there is a light and pleasant 
works, fringed with playing fields where the 
men and women can relax at the mid-day 
break and bring their families in the evenings 
and at week-ends. Look out from the canteen 
window and you can still see the old white 
house that was once the home of the iron- 
master, the remains of the iron-works, and 
on the hillside some slag heaps which time 
and nature have softened. Wild plants grow 
on them, and in front of the canteen window 
a motor mower clips the grass where once 
the slag heaps stood. 

It is in such places, rather than in London 
or any of the other conurbations of Britain, 


that one most vividly appreciates exactly 
what industry—and particularly engineering 
—means to the producers of our time. 
Whatever industry may signify to the 
directors, the shareholders, the politicians, 
and the Civil Servants, it is quite different to 
the men and women whose hands do the 
practical work. It is not technological 
progress, or a means of earning foreign 
exchange, or a means of earning dividends 
on investments, but a symbol of prosperity 
or poverty, of security or uncertainty, the light 
or the shadow cast on family discussions 
about the future and the children. The 
Federation of British Industries announced 
this week the results of their second inquiry 
among a sample of their membership in 
order to assess the present trends in British 
industry. Briefly, the main results are that 
capital expenditure is expected to fall some- 
what, that “the labour situation is easier,” 
that new orders have been tending to fall off, 
and that a majority of firms report working 
below capacity. An authoritative commen- 
tator pointed out that it was important not 
to exaggerate what was happening—* the 
over-load on the economy is gradually dimin- 
ishing, giving industry a chance to quote 
better delivery dates and to meet competition 
in oversea markets.” That comment is 
wise, and the FBI inquiry is informative, 
but it needs a considerable mental re-adjust- 
ment to realise that the subject under 
discussion is men’s daily labour and earnings. 

If we can order national affairs so that 
these people continue to be fully and pro- 
ductively employed, throughout the country, 
everything else will take care of itself. We 
have over 20 million brains and pairs of 
hands, with a tradition of skill and education 
which is unequalled in the world. Use them 
rightly and we can hold our own with other 
industrial nations. Neglect them, and the 
whole economy will falter. The factories in 
the remoter parts of the kingdom are the 
front line in the battle to maintain prosperity 
and full employment. In London, the Mid- 
lands and other major industrial areas, there 
is competition for labour, the fate of one 
factory is hardly noticed when there are 
thousands of factories, but in a Welsh valley 
the factory is the life of the people and the 
people are the life of the factory. If this 
sensitive feed-back circuit gets out of 
balance, and if it happens in too many 
places, the reaction spreads. Is it not time 
that we talked less about finance, and “ the 
economy ” (even, perhaps, less about scien- 
tific development) and put first things first: 
the men and women of the United Kingdom ? 
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Front Cover: The hydraulic accumulator, of 
which the casing is shown in our illustration, forms 
part of the loading system for a slabbing mill. 

(Nurnberg photograph for ENGINEERING) 
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Plain Words 


Sometimes I wonder what an_ engineer 
really does. Oh yes, I know the usual 
definitions—a man who applies science 
economically to social purposes, who adapts 
nature to human ends, and so on—but is it 
as simple as all that? A _ meteorologist 
applies science to social purposes, but who 
would call a meteorologist an engineer? A 
gardener adapts nature to human ends, but 
horticulture is unlikely to be taught in even 
the broadest engineering syllabus. Nowadays 
we have biochemical engineering and a whole 
host of other accretions to the subject. 
Perhaps, therefore, it is time to reconsider 
what we mean by engineering. 

It isn’t solely a question of definition, 
that would be unnecessary pedantry. We 
talk about training an adequate number of 
engineers, but are we certain what we should 
train an engineer to be? Perhaps we should 
teach him to be a lot of different things, and 
not care too much whether he fitted any 
particular definition. But at least he should 
be able to do the jobs an engineer is called 
upon to do. 

The Americans, I gather, have been com- 
plaining that engineering education has 
become mere tuition in the use of handbooks. 
Thus when radar and atomic energy came 
along, for which there were no handbooks, 
the authorities turned to chemists and 
physicists to get the new technologies on 
their feet. In Russia the manual and the 
handbook have become very well established ; 
you could design a gas turbine after a course 
at the polytechnic but you'll be stuck if 
you have to turn your hand to something 
new. That is where Britain scores. The 
teaching of fundamental principles has been 
the basis of engineering education here, and 
is no doubt one reason why our qualified 
men are so welcome in America. 

Incidentally, I gather that at the Massa- 
chusetts Institute of Technology, where 
training is also pretty fundamental, they'll 
lend you money to pay your tuition fees; 
but you have to pay them back after gradua- 
tion—unless you win a scholarship. Sub- 
tract these repayments from your first few 
years’ salary, and you may be no better off 
than an engineer in England. The man 
who emigrates after qualifying at Britain’s 
expense is getting the best of both worlds. 

But what an engineer is paid is a compara- 
tively small part of what he is. Some 
Americans fear that if engineers are taught 
basic principles alone they will become little 
more than applied scientists, lacking due 
regard for the practical conservatism that 
engineering work requires. An _ engineer 
must be concerned both with margins of safety 
and with economics, neither of which can be 
numerically scientific. If he also knows 
how to forecast the weather and to prune 
an apple tree, all to the good. 
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Brakes Off Investment 


It was announced in the House of Commons 
last week that provision is being made in the 
Finance Bill for initial allowances on plant, 
machinery and industrial building to be raised 
by a half instead of by the quarter announced 
at the time of the Budget. The effect will be to 
raise initial allowances to 30 per cent for plant 
and machinery and to 15 per cent for industrial 
building. The special rate of 40 per cent for 
mining work has not been altered. The reduction 
in Bank Rate to 5 per cent and the easier pro- 
cedure which shipping companies may now adopt 
in raising money are both steps in the same 
direction. 

The Chancellor of the Exchequer said that 
it was necessary to proceed as fast as possible 
with the export trade and industrial investment. 
In other words, the period of restriction on 
investment in buildings, plant and machinery is 
now coming to anend. It is now a question of 
how quickly will the brakes be taken off and not 
one of whether the pressure on the brakes should 
be increased. The Government is, however, 
proceeding with care. No fresh instructions 
have yet been issued to the Capital Issues 
Committee or to the banks. Gradually over 
the summer, however, the industrial climate 
as far as official policy is concerned, is going to 
change and this will be welcomed by the engineer- 
ing industry. It means that a more expansive 
policy is likely to be pursued by industry in 1959. 
Little benefit can accrue to the engineering 
industry for the rest of 1958, for company boards 
take time to reconsider their plans in the light 
of a change in official policy. 

Meanwhile, one other indicator has suggested 
that the recession in new orders may be coming 
to an end. According to the latest figures 
available, orders for machine tools in March 
were higher than in February. This was mainly 
due to an increase in interest from the home 
market, and the improvement was modest. The 
total orders for the industry in that month at 
£6-4 million represent an annual rate of just 
over £75 million, which is no more than three- 
quarters of the capacity of the industry. On 
the other hand, it is better than the present state 
of the order book which stands at just under 
£71 million. One swallow does not make a 
summer but at least there is a swallow. 


Support for Canada 


In the late Nineteenth Century most of the 
capital invested in Canada came from Britain. 
The start of the big influx was the money raised 
for the trans-continental railways. British 
capital investment was concentrated for many 
years on railways, Government financing and 
public utilities. With the setting up of American 
subsidiaries the position changed, and from the 
1920’s onwards the United States dollar has held 
the financial stage. In the past ten years 
investment has more than doubled. To-day more 
than 60 per cent of all company profits earned 
in Canada go to companies controlled abroad. 
The recent speeches by Mr. Diefenbaker empha- 
sising the desire for increased trade with Britain 
have shown that Canada does not like to have 
so many eggs in the American basket. Invest- 
ment by British firms in Canada on the other 
hand is welcomed. The investment by Rio Tinto 
in Canadium uranium and A. V. Roe in the 
aircraft industry are two highly successful 
examples. 

On the other hand British interests have failed 
to establish themselves in Canada’s oil develop- 
ment. Imperial Oil, the largest Canadian 
company has become a subsidiary of Standard 
Oil of New Jersey. And while Britain has lagged 
other European countries have pressed forward 
to put money into Canadian ventures. Swiss 


concerns are interested in Canadian pro 
companies engaged in the building of nes 
German money has been put into steel tube 
making. The Belgian Petrofina has 4g big 
investment in a refinery at Montreal and jg 
stringing a chain of petrol stations across Ontario 
and Quebec. 

Even so the dominant position held by the 
United States is not likely to be seriously 
challenged in the near future. In 1956, the 
United Kingdom accounted for 17 per cent of 
foreign investment in Canada, while the United 
States total was over 77 per cent. In view of 
the fact that there was actually more United 
Kingdom capital in Canada in 1926 than in 
1956, any efforts by Mr. Diefenbaker or the 
United Kingdom Government to increase the 
British stake in Canada are long overdue. 


Seaside Engineering 


The celebrations in 1957 of the 150th anniversary 
of the United States Coast Survey Service 
coincided with the geophysical year. The 
annual report for last year includes a list of 
improvements in instruments, electronic equip- 
ment, and techniques which have recently come 
into use. 

Among hydrographic methods and equipment, 
new electronic equipment to fix the position of a 
survey ship more than 100 miles from the shore 
was brought into operation last year. The 
DM Raydist makes use of a circular plotting 
system and uses a mechanical computer to 
convert the information into terms of distance. 
The Raydist requires only two shore stations 
and a transmitter on the ship instead of the usual 
three shore stations. 

Among tide and current equipment, 11 tide 
stations were equipped with remote recording 
instruments as aids in storm and _ high-water 
warning. A new type of current meter recorder 
was constructed. Considerable progress has 
been made in the design and construction of a 
mechanism to speed up the recording of hourly 
heights of tide. 

A major change was 
computer equipment. A mechanical drum 
calculator has replaced the two electronic 
calculators formerly used, giving greater com- 
puting capacity. A new system of registration is 
being applied to the reproduction copy of 
sectional charts which gives a positive indication 
of registration of the several colours. A new 
plotting device has been designed for checking 
bearings and distances on instrument approach 
and landing charts which removes the possibility 
of errors and a rapid means of determining these 
figures. Proofs of aeronautical data for sectional 
charts formerly prepared on tracing paper are 
now made on film from glass negatives. This 
gives a more stable copy for proof-reading and 
correction and also saves time and money. 


made in_ geodetic 


Challenge from Rotterdam 


The Europoort plan at Rotterdam is now 
officially under way. This scheme provides for 
a large expansion of that city’s harbour facilities, 
the construction of shipyards, pipelines and an 
iron and steel industry. This project has been 
drawn up and is being largely financed by the 
city of Rotterdam itself. It stands as a warning 
and a challenge to British dock and harbour 
services. 

Rotterdam’s reputation for efficient handling 
of cargo and its importance as a port of trans- 
shipment has long been outstanding. The new 
plans are clearly a bid by the Dutch to establish 
themselves further as an entrepot as the European 
Economic Community comes into existence. 
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The Dutch have indeed made no bones about 
the fact that they would hope that Rotterdam 
yould capture even more trade if the Free Trade 
4rea came into existence. The Europort is 
thus a growing reminder of what might happen 
io this country’s international services if the 
Furopean Common Market came into effect 
without the Free Trade Area and how big the 
Dutch challenge would be if the Free Trade Area 
isestablished. 

While the political obstacles in the way of 
the Free Trade Area remain considerable now 
that the French Government has a number of 
ministers in it who are known to be cool to the 
idea, the impression is growing that a Free Trade 
Area even in a modified form could be 
established some time in 1959. The latest 
analysis by Political and Economic Planning in 
its pamphlet Problems of Freer Trade in Europe 
(price 2s. 6d.) points out that there are enough 
compromise solutions being circulated to recon- 
cile the French and British point of view if there 
isa genuine desire in Western Europe to establish 
a Free Trade Area. It is not likely, however, 
that the FTA could be established by the end 
of 1958 as the British Government had hoped. 


Towards More Efficient Transport 


Several decisions announced last week should 
bring about improvements in the efficiency of 
home air and rail transport services. The 
British Transport Commission are nearly ready 
with the cuts in passenger train mileage they 
propose to make to achieve the economies 
needed to meet the recent increase in wages. 
Western Region, who published their revised 
schedules last week-end, have reduced total 
mileage by 9 percent. Mr. Watkinson, Minister 
of Transport and Civil Aviation, said that the 
economy measures will include the abolition of 
overtime or week-end working in a number of 
workshops, the scrapping of 100,000 wagons by 
the end of the year, severe restrictions on recruit- 
ment and proposals to close down more than 
30 unremunerative branch lines. These cuts, 
he said, were carefully dovetailed into the plan 
to make the railways fit the present day, when 
there were seven million road vehicles available. 

The installation of an analogue computer 
at the London headquarters of the BTC—to 
prepare schedules in readiness for the large-scale 
introduction of diesel and electric trains—is 
evidence that the cuts are not being made at the 
expense of the modernisation programme. The 
computer will calculate the performance of the 
new locomotives and multiple train units over 
particular routes well before they enter service. 

Mr. Watkinson also announced a five-year 
plan to modernise the national airways systems, 
at the cost of some £5 million. Four new long- 
range radar stations at strategic points will 
send out information automatically to three 
joint civil and military air traffic control systems 
in London, Central England and Scotland, which 
will be used ‘* to keep traffic moving swiftly and 
safely, while coping with military and other 
aircraft wishing to cross the main traffic streams.” 
Semi-automatic control equipment is also being 
introduced to cut out delays, particularly in the 
handling of flight plans. 


International Computation Centre 


A contract has been made between UNESCO 
and the Instituto Nazionale di Alta Matematica 
in Italy to establish an organisation with the 
unwieldy title of the Provisional International 
Computation Centre. The first of the centre’s 
bulletins has been issued as at April, 1958. 

The PICC has been established pending 
the creation of a more permanent centre and will 
last for about two years, automatically going out 
of existence when the ICC comes into force. 

© PICC came into existence in Rome in 
January, 1958. Its purpose is to act as a clearing 
house between existing national bodies dealing 


with computation and information processing. 
It will aid in the exchange of information and 
help countries which do not have computation 
equipment. It will promote the training of 
specialised staff and will try to be a link between 
users and designers of equipment. It is stressed 
that the Centre is not a computation service 
created to compete with existing ones. 

One of the first tasks of the PICC will be to 
collect information on existing computation 
services. It is proposed to publish a catalogue 
of these on the loose sheet basis which will be 
kept up to date. The bulletin of the centre 
is to carry news of scientific studies currently 
carried on or planned by various institutions, 
progress achieved in programming methods, 
titles and abstracts of important documents, 
forthcoming meetings and available fellowships. 
The bulletin will not publish scientific papers 
unless they are the outcome of the centre’s 
work. 


Associating with Luxembourg 


The Council of Association of the European 
Coal and Steel Community had rather more 
serious matters than usual to discuss at its meeting 
in London recently. Demand for British coal 
has fallen off in the past year. Output is below 
the 1957 level. For the Six as a whole the 
position is little better, as, although production 
has kept up to about what it was a year ago, this 
level has been maintained by building up very 
large pit-head stocks. Overall demand has 
weakened and exports have fallen sharply. 
Stocks held by consumers are at a high level. 
Belgium is particularly hard hit and has been 
forced to prohibit coal imports. 

So far as steel is concerned the 5 per cent rate 
of increase in production achieved both in 
Britain and the Community during 1957 has not 
been maintained in the first quarter of this year. 
France and the Netherlands are the only countries 
to record appreciable increase in output over 
1957. Scrap was reported to be in easier supply. 
This is fortunate as under a decision made by 
the ECSC Court of Justice on 16 June the 
whole system of the Six’s Equalisation Fund 
may have to be recast. This fund had the effect 
of reducing the price of imported scrap so that 
steelmakers using it could compete on equal 
terms with users of Community produced scrap. 

In contrast to the uncertainties of future 
demand for coal and steel the Council was well 
satisfied with the progress made in implementing 
the agreement on steel tariffs. The new har- 
monised rates on steel for the Six came into 
operation in February and those for the United 
Kingdom on 28 April. With the fall in demand 
for steel the reductions are more of a goodwill 
gesture than an incentive to increase trade. 
However, when it is not possible to do more 
than make gestures it is better that they should 
be friendly than otherwise. 


Frying Pan or Fire 


One of the most impressive features of the 
American industrial scene for British visitors 
is the extremely high calibre of the research 
staff employed by trade unions. A recent issue 
of Labor’s Economic Review discussed the 
question of tax cuts—now being widely canvassed 
as a method of curing the American recession. 
The Review states that the amount of “ spend- 
able’ savings available has been exaggerated 
by counting in sums accumulated in Government 
and private pension funds and the assets of non- 
profit making institutions. 

After analysing the ownership of the various 
forms of security and other assets, the Review 
concludes that the vast majority of so-called 
“‘spendable”” savings are not in a form that 
makes them available “‘to help families buy 
their way back to prosperity.” The conclusion 
of the AFL-CIO research team is that increased 
consumer spending depends on growth of 
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Letters to the Editor 


COUNTING WITH THE FINGERS 


Sir, As a layman I was interested in the letter 
regarding the use of fingers for counting in the 
binary system, as explained by Mr. M. P. 
Varshney in your issue of 13 June (p. 739). 

It does seem to me, however, that a very much 
more practical way of translating any decimal 
number to the binary system (or binary to 
decimal) can be illustrated by the following 
examples. 

Let it be that a five-column system is to be used 
and that any punch hole will assume the value of 
1, 2, 4, 8, or 16, according to the value of the 
column in which it appears. Presented with a 
section of punched tape, it simply remains to 
count the holes in each column and to multiply 
the value of the column by that number, and 
then to add the totals, to arrive at the final 
number. 

Conversely, when confronted with a number to 
be converted to the binary system, it simply 


Column Values 
16 8 4 2 1 
a ied S| 
nv“. 





( er" ENGINE ERIM 


means that the number is divided by 16 to show 
the number of holes which will appear in the 
16 column, and the remainder divided by 8 to 
show the number of holes to appear in the 8 
column, and so on. 

For example, take the number 237. Divided 
by 16 this number gives 14 with a remainder of 
13 and accordingly 14 holes will appear in the 
16 column; dividing 13 by 8 gives 1, with a 
remainder of 5; hence | hole will appear in the 
8 column. Proceeding in like manner, we 
arrive at | hole in the 4 column and | hole in the 
1 column. 

This process must seem simple even to the 
layman, but may I be permitted to ask how 
algebraic problems can be dealt with, since it 
then becomes a problem of symbols as against 
numbers. 

Yours faithfully, 
A. H. RAWLE. 
71 Worple Way, 
Harrow, Middlesex. 
17 June, 1958. 





family income after taxes. To cure the recession 
a vast increase of family buying must be 
generated. Federal taxes should be cut in a 
way that will not benefit only corporations and 
the well-to-do as earlier cuts are alleged to have 
done. Minimum wages and social security 
benefits must be raised. But alongside these 
recommendations is one that would appear 
strange in a British trade union publication. It 
needs no comment. It is: “* The goal of increased 
business profits must be geared to a policy of 
high volume sales at the lowest possible price, 
rather than low volume sales at a manipulated 
high price.”’ It is not surprising that a partisan 
publication should have an air of special pleading, 
and indeed tax cuts are regarded by many as 
leading out of the frying pan of recession into 
the fire of inflation. Nevertheless, given an 
element of bias, the union studies are thoughtful 
and well documented. 
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Obituary 
DR. C. H. DESCH, F.R.S. 


Metallurgists in all parts of the world will receive 
with deep regret the news of the death in hospital 
on 19 June of Dr. C. H. Desch, who had won 
international renown as a scientific metallurgist. 

Cecil Henry Desch was of Dutch descent and 
was born in London in 1874. He was educated 
at Birkbeck School, Kingsland, and at Finsbury 
Technical College, London. He subsequently 
studied at the University of Wurzburg, obtaining 
the degree of Ph.D., and on returning to this 
country attended University College London, 
later receiving the degree of D.Sc. of the Univer- 
sity of London. Trained as an organic chemist, 
Dr. Desch came into contact with metallurgy 
through becoming a research assistant to the late 
Professor A. K. Huntington at King’s College, 
London, and, in 1909, he was appointed Graham 
Young Lecturer in Metallurgical Chemistry in 
the University of Glasgow. In 1918 Dr. Desch 
was made Professor of Metallurgy in the Royal 
Technical College, Glasgow, which position he 
continued to hold until 1920, when, on the death 
of Professor J. O. Arnold, he succeeded to the 
Chair of Metallurgy at the University of Sheffield. 

During his eleven-year tenure of office as Pro- 
fessor and Dean of the Faculty of Metallurgy, 
he extended his department and built up a 
school of research. During the winter of 1931- 
1932 Professor Desch was George Fisher Baker 
Lecturer at Cornell University, Ithaca, New 
York, and in 1934 his course of lectures was 


printed in book form, entitled The Chemistry of 


Solids. In February, 1932, Dr. Desch took up 
the appointment of Superintendent of the 
Department of Metallurgy at the National 
Physical Laboratory, Teddington, in succession 
to the late Dr. W. Rosenhain. There he re- 





mained until 31 December, 1939, when he 
retired having attained the normal age limit. 

In his later years Dr. Desch became closely 
connected with the iron and steel industry. 
After serving as scientific adviser to the Lron and 
Steel Industrial Research Council, he became a 
director of Richard Thomas and Company, 
Limited, from 1943 until 1945 and subsequently 
was associated with the Whitehead Iron and 
Steel Company Limited. For a number of years 
past, however, Dr. Desch had suffered from ill 
health and as a result he gradually relinquished 
most of his activities. 

Dr. Desch was elected a Fellow of the Royal 
Society in 1923, was President of the Faraday 
Society from 1926 to 1928, President of the Insti- 
tute of Metals from 1938 to 1940 and President 
of the Iron and Steel Institute from 1946 to 1948. 
He was awarded the Bessemer Gold Medal of 
the Iron and Steel Institute in 1938 and the 
Institute of Metuls Platinum Medal in 1941. 
In addition to his work, The Chemistry of Solids, 
mentioned above, he published his widely-used 
Metallography in 1910 (a fourth edition was 
published in September, 1937) and Jntermetallic 
Compounds in 1914, 
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PNEUMATICS APPLIED TO A BUFFING 


Shown in the accompanying illustration is an 
interesting example of pneumatic control applied 
to a buffing machine. The circuit and com- 
ponents were designed 
by A. Schrader’s Son, 
Division of  Scovill 
Manufacturing Com- 
pany, 829 Tyburn Road, 
Erdington, Birmingham, 
24. In this application, 
an air cylinder is used 
to hold the work for 
buffing, and a  fully- 
reciprocating circuit of 
air controls carries 
through the work auto- 
matically. 

For this purpose a 
double-acting air cylin- 
der of 24in bore with a 
stroke externally adjust- 
able from 11} in to 12in 
is used. The large diameter piston-rod is bored 
out to take the work. On the end of the piston- 
rod is mounted the buffing head in which the 
work is placed. 

When the starting valve is actuated, the piston- 
rod extends so that the work is positioned 
against the electrically-driven wire brush. The 
period of ‘* dwell’ is predetermined and, at the 
appropriate time, the piston automatically 
retracts. As it does so a valve is tripped, sending 
an air blast through the hollowed piston-rod to 
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the finished work. 


eject 
tripped which, after a timed pause for re-loading, 


Another valve js 
starts off a repeat cycle. This particular circuit 
incorporates a safety guard, fitted in front of the 
buffing brush. Pressure on this safety guard 
operates another valve which instantly exhausts 
the air from the cylinder and retracts the piston- 
rod. This eliminates any possibility of the 
operator’s hand being trapped between the 
forward moving buffing head and the wire 
brush. 


TELEPHONES FOR THE OUTBACK 


The Australian Post Office has placed an order 
with Standard Telephones and Cables Limited, 
Connaught House, Aldwych, London, W.C.2, 
for telephone equipment to serve subscribers in 
rural and sparsely populated areas. The “ Stan- 
dard’ transistorised rural carrier telephone 
system will be used. It transmits up to 10 inde- 
pendent speech circuits over one oOpen-wire pair; 
depending on the line characteristics and the 
number of circuits required, operation is possible 
over distances of 50 miles or more. No special 
line transpositions are involved. 

Normally the system has a range of carrier 
frequencies from 8kc/s to 168 kc/s and with 
suitable filters may be operated on the same 
line as other systems, such as a single circuit 
system, or a three circuit system. For one 
circuit the basic apparatus is contained in two 
small compact units comprising a transmitter 
and a receiver, complete with the carrier supply 


and automatic level control. The basic units 
installed at each end of the line are similar for 
each circuit and it will generally be found 
convenient to mount the apparatus for several 
circuits, terminating at the same point, on 
racksides. Up to ten circuit units can be 
accommodated on a standard rackside 6ft 
high. At subscribers’ points the circuit units 
may be fitted in a cabinet suitable for wall 
mounting or installation in a small kiosk or 
other housing. 

““Standard”’ junction transistors are used 
throughout the system in place of conventional 
thermionic vacuum tubes. Their low power 
consumption enables the basic circuit apparatus 
of the system to be operated with exchange 
batteries at a nominal 24 volts. Also the 
subscriber’s unit may be powered by its own local 
battery for long periods before battery charging 
or renewal becomes necessary. 


TEN-PORT AUTOMATIC SELECTOR 


A ten-port selector valve has recently been 
added to the range of pneumatic valves and 
equipment made by Martonair Limited, Park- 
shot, Richmond, Surrey. It is capable of supply- 
ing compressed air from the inlet port to each 
of ten outlets in turn, exhausting the others. 
By connecting the outlet ports directly to 
cylinders, direct movement can be obtained. 
Alternatively, connecting the outlet ports to the 
pilot ports of relay valves will provide a series 
of up to ten signals for the sequential operation 
of cylinders. 

The use of this valve can lead to great simpli- 
fication of many circuits. A recent example of 
the use of the valve is in a mobile batching 
plant where the complex sequence of nine 
double-acting cylinders and torque units is 
controlled by one valve. The machines operate 
successfully under field conditions in the open 
air, subjected to atmospheric corrosion and dusty 
conditions. 
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Continuing Plant and Equipment 


AUTOMATIC CAMERA MICROSCOPE 


A new automatic camera-microscope, known as 
the Ultraphot Il, has been developed by Carl 
Zeiss, Oberkochen/Wuerttemberg, Germany, for 
poth visual observation and photography of 
microscopic and macroscopic specimens, and 
suitable for both research purposes and routine 
laboratory work. It combines microscope, 
camera, photo-electric exposure meter, and 
illumination apparatus in one instrument. 

The optical and mechanical performance of 
the instrument fulfills exacting requirements. 
Both bright and dark field methods can be used; 
also phase contrast with trans-illumination or 
epi-illumination using polarised or non-polarised 
light. The apparatus may also be used for 
microprojection on to ground glass plate. 
Change-over from one technique to another is 
extremely simple since the various accessories 
can be rapidly mounted. 

The 9cm by 12 cm photo-head of the camera 
can be used for taking photographs on plates 
and cut film. The Ultraphot Il is the first 
instrument embodying a _ photomicrographic 
camera provided with fully automatic exposure 
mechanism. As long as the microscopic image 
is in focus and the plate slide is pulled out, all 
that is necessary is to press a single push button 
to open the camera shutter. The exposure time 
is then adjusted automatically to the correct 
yalue, depending on the intensity of illumination 


END FACING AND 
CENTRING 


Designed for either semi-automatic or fully- 
automatic cycle operation, the “* Uma”’ facing 
and centring machine will take workpieces of 40, 
59 or 78 in maximum and 4} in minimum length. 
The maximum and minimum diameters of work- 
piece are 2} in and 3 in respectively. Manufac- 
tured by Bekoma Boehringer K.G., GOppingen, 
Germany, the machine is marketed in this 
country by the Mortimer Engineering Company, 
204-206 Acton Lane, London, N.W.10. 

A workpiece having been placed in position 
against an end stop, the “‘ start’? push-button is 
pressed by the operator, and the self-centring 
clamps close automatically under hydraulic 
pressure. As soon as the set clamping pressure 
is reached, two milling cutter spindles start up 
and the cutter heads move across to machine the 
ends of the workpiece. One of these heads 
(the right hand) is adjustable longitudinally on 
the bed to suit different workpiece lengths. 

Milling completed, the milling spindles with- 
draw and centring drills, mounted in spindles 
parallel with the milling spindles, come into line 
with the workpiece axis. Both drills are normally 
pulled into the workpiece ends by means of 
hand levers, but this operation, too, can be made 


and speed of film. When the picture is taken 
the shutter closes automatically. 

The instrument can be fitted with one, two 
or three lamps. The basic outfit comprises one 
lamp with low-voltage bulb 12V/8A. The 
bulbs may, according to choice, be used both 
for trans- and epi-illumination. When equipped 
with two lamps, combined trans-epi-illumination 
is possible. Besides the tungsten lamp, mercury 
vapour or xenon peak pressure lamps may be 
employed as a light source as well as a carbon 
arc lamp with fully automatic carbon feed. 
The latter is merely attached to the rear of the 
instrument. 

The condenser carrier with drive and the stage 
carrier with stage (in the basic outfit with sliding 
stage) may be removed and, if necessary, inter- 
changed with other appliances. Thus, for 
example, a rotating stage and_ illumination 
apparatus with polariser for investigations in 
polarised light may readily be fitted. 

The tube-head and photo-head may also be 
readily detached. The tube-head may be 
replaced by supplementary equipment for com- 
prehensive survey photographs employing lum- 
inars. The “ photo-head 9 12”’ may be 
interchangea with one for plates of dimensions 
13 by 18cm (without automatic exposure 
mechanism) or with one for miniature photo- 
graphs. A “ projection head” with inter- 





Milling and centre-drilling heads 

position automatically at each end of the work- 

piece on the ‘*‘ Uma ”’ end facing and centring 
machine. 


move into 


automatic if required. On completion of the 
cycle it is only necessary to push the “ stop” 
button, and the workpiece is released ready for 
removal by the operator. 


UNIT-BUILT SPECIAL-PURPOSE MACHINE 





A Bristol Repetition base and Maxam pneumatic 
units together form a fully-automatic machine. 


Unit construction can often provide the answer 
to three-fold requirement of special tools for 
utility, moderate cost and flexibility. An 
example of how standard units can be applied 
is provided by a machine made for performing 
several operations on fountain pen barrels. 

The basis of the machine is the Compass 
Mark VII automation base, made by Bristol 
Repetition Limited, Feeder Road, Bristol, 2. 
This base, which was described in ENGRG., 
vol. 182, 1956, p. 552, has a machined table 
with three synchronised camshafts running 
below it, and capable of carrying plate cams in 
any of 14 positions. An indexing mechanism 
is fitted at the centre of the table, and mounted 
radially round it on the table surface are a 
number of “* Maxam” pneumatic units, made 
by the Climax Rock Drill and Engineering 
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An automatic exposure meter is built into the 
Ultraphot II microscope. 


changeable ground-glass plates, provided if 
necessary with scale divisions or any other line 
figures desired, may be fitted for the observation 
of specimens in projection. 

The British agents for Carl Zeiss are Degen- 
hardt and Company Limited, 6 Cavendish 
Square, London, W.1. 


LIGHTS IN REACTORS 
AND WIND TUNNELS 


Lighting fittings for use with closed-circuit 
television in nuclear reactors and supersonic 
wind tunnels were shown by the General Electric 
Company Limited at the European Television 
Exhibition at Park Lane House, London, W.1. 
The reactor lighting units are designed to with- 
stand operating temperatures of 150°C and a 
carbon dioxide pressure of 150 lb per sq. in and 
will be used at the atomic power station being 
built by G.E.C. at Hunterston, Ayrshire, for the 
South of Scotland Electricity Board. Each unit 
comprises a pressure-tested steel housing fitted 
with a 125 .W Osram mercury vapour lamp 
mounted above 6in diameter sight apertures 
covered with hardened glass diffusers, and is 
designed to operate continuously for nine months. 

The wind-tunnel lighting unit comprises 
double 15mm Osram_ ice-blue cold-cathode 
tubing mounted in an anti-glare reflector. The 
tubing is divided into four separate segments to 
permit the use of individual sections when 
special lighting effects are needed to emphasise 
the details of the model undergoing test. The 
fitting provides an illumination level of 100 1m 
per sq. ft overall. It will withstand a temperature 
of 150° C and a wind velocity of 2-8 times the 
speed of sound. 


Company Limited, 4 Broad Street Place, 
London, E.C.2. 

In operation, pen barrels are hopper fed to 
the loading position, an air cylinder pushes 
a barrel into its holder, and an over-riding 
motion clamps it. The machine indexes, and 
at station 2 the barrel is tapped internally. 
Simultaneously, a slotting cutter moves down, 
cuts a slot in the barrel, and withdraws, after 
which the machine indexes to station 3, which is 
idle. At station 4 a thumb groove is milled, 
and simultaneously a cutter enters the barrel, 
expands at the correct position to form an 
internal groove, retracts and withdraws. A 
piercing tool at station 5 squares off the end of 
the slot nearest to the open end of the barrel. 
Stations 6 and 7 are used for cleaning operations, 
probes entering the barrel while air blasts remove 
swarf, and a rubber pad cleans the outside of 
the component. Automatic ejection to a chute 
follows. 
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Continuing Plant and Equipment 


AIR-COOLED DIESELS 


Several new engines have recently been added 
to the range of air-cooled diesels made by 
R. A. Lister and Company Limited, Dursley, 
Gloucestershire, among which are twin and 
three-cylinder engines HA2 and HA3 developing 
respectively 20 and 30 h.p. at 1,800 r.p.m. They 
are suitable for a wide range of uses: building 
and contracting plant, for agricultural and 
marine applications, and as stationary plant for 
pumping or generating sets, etc. 

Directly developed from the present smaller 
LDI and LD2 air-cooled diesel engines (34 and 
7 h.p.), the makers state that the new engines 


have “ inherited * such characteristics as excep- 
tionally good starting, economic fuel con- 
sumption, and_ reliability. Their principal 


particulars are given in Table 1. 

In comparison with other engines the 20 h.p. 
and 30 h.p. air-cooled diesels have remarkably 
few parts, making for low production cost as 
well as easy maintenance. Among the design 
points of particular interest is the combustion 
chamber, said to be the most efficient type 
available for a diesel engine: it is an open 
chamber in the aluminium-alloy piston head. 
It consists of four lobes making a cloverleaf 
pattern in a bowl and, it is claimed, provides 
extremely effective fuel/air mixing. Coupled 
with a compression ratio of 17 to 1, it results in 
excellent starting. The engine can easily be 
hand-started by two men at — 4° F without any 
starting aid. 

To obtain the best possible cooling of the 
injector nozzles, the nut which secures the 
nozzle of the injection body is finned, and the 
body is heat-modulated from the cylinder head 


TABLE 1.—HA range, 20 h.p. and 30 h.p. 


| HA2 | 


HA3 


| 
78 Ib. per sq. in 
4 in by 44 in 


B.M.E.P. at 1,800 r.p.m... 
Bore and stroke 
Capacity, cu. in 


<a P : ool 893-1 | 169-6 
Fuel consumption on full load, Ib. per 
h.p. per hr. At 1,200 r.p.m. . _ 0:39 0-375 
Net weight, Ib as om ee 670 760 


| 


TABLE 2.—SL range, 4} h.p., 84 h.p. and 12} h.p. 
Ski | Si2 | sus 
| | 
| ! 
H.p. at 1,800 r.p.m. RP ‘ 4-25 8-5 12-75 
Number of cylinders i : 2 3 


B.M.E.P. at 1,800 r.p.m. 
Bore and stroke . - Ae 
Fuel consumption on full load (Ib 
per h.p. per hr) at 1,800 r.p.m.... 0°54 
Weight, Ib ; = ~~ 246 


67 Ib per sq. in 

3 fr in by 34 in 
0-53 

346 


0:53 
|470 


ADDING TO STARTERS 


The type DOC.71 starters, introduced by the 
British Thomson-Houston Company Limited in 
1953, have now been extended to include a range 
fitted with three or five-pole isolating-switch 
units, Also available for fitting to the starter- 
isolating switch assembly are an ammeter box 
and an HRC fuse box. The switch can be 
supplied as a three-pole “on load” version 
rated at 30 A maximum (tested to break 100 A at 
440 V) or alternatively in five-pole form with 
three main 30A poles and two normally-open 
auxiliary poles for control circuits. A modifi- 
cation to the original design of starter cases 
has been necessary in order to accommodate the 
new isolating switch. As a result of this it is 
not possible to fit the switch and various attach- 
ments to existing starters of earlier pattern. 
The new starters, which comply with BS. 
587: 1957, have been designated type DOC.71- 
DT. 


The type DOC.71 starter fitted with an ammeter 
box. 





The HA2 air-cooled diesel engine, rated at 17 h.p. 

at 1,500 r.p.m., driving a 6in pump. Alternative 

ratings are 20 h.p. at 1,800 r.p.m. and 14 h.p. at 
1,200 r.p.m. 


itself. Each cylinder has its own individual 
fuel pump. 

The engines have satisfactorily withstood a 
1,000-hour “ tropical ”’ running test at full load 
in a hot chamber maintained at 130° F. Cooling 
is by a centrifugal fan bolted to the flywheel; 
cooling air is trunked round the cast-iron 
cylinder-barrels, which are generously finned, 
and over the finned nuts of the fuel injectors by 
baffles which maintain a constant flow to all 
parts of the engine. 





June 27, 1958 ENGIN! ERING 





The SL3 12 h.p. air-cooled diesel engine, 


From the maintenance viewpoint, a convenient 
feature is that the connecting rod, the piston and 
the cylinder barrel can be removed as a complete 
assembly. 

To bridge the gap between their established 
34 and 7 h.p. air-cooled diesel engines and the 
new 20 and 30 h.p. machines, Lister have also 
introduced 4}, 84 and 12} h.p._ engines, 
designated SLI, SL2 and SL3._ These three 
models are of basically the same design as the 
34 and 7 h.p. engines, but additional power has 
been obtained by increasing the cylinder bore, 
and new connecting rods have been fitted. 
Their principal particulars are given in Table 2. 


DISC-SEAL THYRATRON 


The disc-seal construction, usually associated 
with ultra high frequency communications 
valves, is being used by Mullard Limited, 
Mullard House, Torrington Place, London, 
W.C.1, for the construction of their xenon-filled 
triode thyratron, type XR1-6400A. The valve 
is rated at 6:-4A average, 80 A peak, cathode 
current, with a maximum inverse anode voltage 
rating of 1,500 V. As distinct from conventional 
designs, the grid structure of the XR1-6400A is at 
the centre of a large disc which is sealed into the 
glass envelope above the heater-cathode assembly 
and parallel with the base. The anode—a dish- 
shaped electrode carrying the connecting cap—is 
sealed to the top of the envelope. 

The company claim several advantages for 





this type of construction. First, the grid is 
supported rigidly from the sides of the envelope 
and not from the foot as in conventional designs: 
this makes for greater mechanical strength. 
Second, the entire structure is extremely simple 
and, therefore, inherently more reliable. Third, 
the grid forms an effective shield across the 
anode-cathode discharge gap and_ prevents 
spurious long-path voltage breakdown between 
cathode and anode, giving a greater margin of 
safety on voltage limits. Fourth, since the 
entire upper surface of the anode and part of 
the grid are exposed to the air, cooling is greatly 
improved, grid emission current is reduced, and 
so is the possibility of arc-back from the anode. 
Furthermore, the need for extra heat shields 
between anode and grid, and grid and cathode 
is eliminated, further simplifying the structure 
of the valve. 


SMALL MOTORS 


A new range of small induction motors from 


0-025 to O-lh.p., continuously rated to 
B.S.170:1939, has been introduced by _ the 
General Electric Company Limited, Magnet 
House, Kingsway, London, W.C.2. Rolled 


steel shells with pressed-in wound stator cores 
form the motor bodies, with aluminium pressure- 
cast bearing brackets spigoted into each end. 
Sleeve bearings are fitted as standard, and oil 
saturated felts provide lubrication for prolonged 
running without re-oiling. The squirrel cage 
rotors, cast in aluminium, are dynamically 
balanced and fitted with a steel shaft. Connection 
leads are brought out external to the motor. 
All motors are electrically reversible and an 
arrangement of thrust washers at the opposite 
driving end bearing permits the motors to be 
run in any position. The motors are available 
either as capacitor start or as split phase. 
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Atomic Review 


Concept and Project 


HE cost of proceeding from initial concept to 
full-scale power reactor is given by one 
American authority as 50 million dol. Clearly 
such an estimate can only be intended in the 
most general terms, since development expendi- 
ture will vary from one reactor system to another 
and will depend on the difficulties encountered. 
The papers presented at the recent Nuclear 
Engineering and Science Conference in Chicago 
contained discussions both of novel reactor 
concepts and of reactors already in the project 
stage. Certain of these are considered below. 
Last week, Atomic Review was mainly devoted 
to conference papers concerned with the Dresden 
dual-cycle boiling water reactor. 


Yankee PWR 

At the conference details of the Yankee 
Atomic Electric plant, shown in Fig. 1, were 
given by a group of its design and construction 
engineers. Site preparation began in autumn, 
1957, concrete will be poured this summer and 
construction completed, with electricity genera- 
tion, by the end of 1960. 

It is a PWR system using slightly enriched 
oxide pellets encased in stainless steel, with 
standard components wherever possible. It 
will develop 482 thermal MW at 2,000 Ib per 
sg. in and 514° F average temperature. The 
generator is rated at 145 MW, a net output of 
134 MW, and uses saturated steam at 465 lb per 
sq. in, but is designed to allow up to 160 MW if 
greater power is available. 

An unusual design feature is the raising of the 
containment sphere above ground, by means of 
stilts round its equator so that a railway line and 
access road run beneath it, giving easy load 
access. The reactor vessel is enclosed in a 
neutron shield and a cylindrical concrete shield 
wall, reducing radioactive leakage to that from 
the loops. A cylindrical, dished-bottom con- 
crete biological and fragment shield surrounds 
all loops and reduces external radiation to 
2mr per hour, but the level in manned areas is 
below 0-75. The four loops are separated by 
shields to allow separate maintenance with 
minimum decontamination. No entry to the 
sphere is allowed until the reactor is subcritical 
and pressure released. The sphere is 125 ft in 
diameter and has a minimum wall thickness of 
tin, and can withstand complete severance of a 
main coolant line, which gives a rapid rise to 
34-5lb per sq. in pressure. It was intended 
mounting the sphere on a skirt but no-one could 
make this. The usual stringent precautions apply 
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Fig. 1 






to all pipelines and other mains, penetrating the 
sphere, and three types of leakage test will be made. 

First Core.-—Should the core give insufficient 
power, the working pressure can be raised to 
2,150 Ib per sq. in and the core length increased 
from 74 to 84 ft and rod size or pitch varied. 
50,000 Ib of 3 per cent uranium 235 will be used, 
with steel cladding weighing 13,000lb. Both 
these figures are somewhat higher than earlier 
values given. Control rods will be of 80 per cent 
silver, 15 per cent indium, 5 per cent cadmium 
alloy, with chemical shut-down by boric acid. 
With a uniform core enrichment, a life of 10,000hr 
at maximum output is expected—that is a burn-up 
of 8,200 MW days per tonne. 

Main coolant flow should be 38 million Ib per 
hour in single-pass operation, a hottest fuel centre 
temperature of 4,700 F and no bulk boiling. The 
fuel cost per kWh should be about 4-5 mills 
allowing for processing and plutonium credit. 
Present ideas are to use split-cycle loading by 
replacing half the core after 5,000 hours, moving 
the outer fuel layers inwards and filling the 
empties with new. 

Mechanical Design.—The reactor vessel will 
accommodate 76 fuel assemblies, 24 cruciform 
control rods and 8 similar shims, forming a right 
circular cylindrical core of 74in diameter, the 
whole enclosed by a flow confining barrel, giving 
only 10 per cent by-pass or less. A typical fuel 
rod contains 150 pellets of 93 per cent density 
oxide and will be 94 in long. It is clear that fuel- 
element and control-rod design is still not 
finalised in detail, but they will be extruded from 
cast billets. Coolant flow over fuel is 14-4 ft per 
sec and ratio of burn-out to maximum heat 
flux is 2-8. 

Criticality for both hot and cold lattices was 
calculated by two-group diffusion, although other 
theories will be tried to obtain fuller flux distri- 
bution details. There is a suggestion that fuel 
elements may be stretch formed 3 per cent to close 
the gap and space the pellets. Boron will be 
removed by ion exchange resin, but there seems 
to be some uncertainty about the use of these 
chemicals if the water is kept alkaline, which is 
ideal from a corrosion viewpoint. 

Four radial loops comprise the main coolant 
system, each having a steam generator, canned 
circulating pump, and check valves. Each loop 
can be isolated by motor-driven gate valves for 
maintenance, and as the stainless steel costs 
1,000 dols per ft installed, a compact layout 
has resulted. Heat transfer may be as much as 
1,645 million B.t.u. per hr to give 1-8 million 
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Ib per hour of saturated steam. The coolant 
enters the reactor at 495° F and leaves at 532°, 
having a total volume of 2,940 cu. ft. The 
permissible load change is 10 per cent per 
minute. 

A most unusual feature is the use of a chemical 
injection solution (in the event of major coolant 
loss) to cool the core if melted out, and to 
prevent release of fission products. This boric 
acid then has to be slowly removed by circulation 
through the five 20 cu. ft resin capsules. These 
can be transferred after quick disconnection under 
water for storage to space which could allow up 
to three years accumulation. Fuel assemblies 
can be removed underwater and stored for a 
decay period, before shipment in freight wagons, 
under 35 ft of water. 

Liquid wastes should be cleaned up sufficiently 
for re-use as feed water, enabling actual discharge 
to environment to be very small. Gaseous 
waste will be separated and stored for a month 
before dilution with air and passed up a 
monitored stack; the capacity being sufficient 
to allow for up to a ten day hold-up due to 
inversions or other weather problems. 


Dust Fuelled Reactor 


The Armour dust fuelled reactor concept 
(ADFR), discussed by D. Krucoff and F. Narin, 
is certainly one of the most unusual reactor 
designs, but the paper’s detailed consideration 
of it leaves little doubt that there is an a priori 
case for much further work on a system which 
seems to possess almost all the desired features 
and few disadvantages. The basic plan is to 
use a relatively fine fuel dust, carried by an inert 
gas, helium, and working at temperatures of 
from 2,000 to 3,000° F, with the possibility of 
thermal breeding since neutron poisons could 
be eliminated in a subsidiary circuit. 

Two suitable fuel dusts would be uranium 
oxide or carbide, and it will be realised that fuel 
element processing cost is negligible, corrosion 
can be almost eliminated and a system not unlike 
a ceramic-lined furnace results. 

There is some analogy with liquid-metal 
fuelled reactor concepts, since the core may be 
graphite or beryllium oxide ceramic moderator, 
depending on whether an oxide or carbide fuel 
is used; likewise, ducts and chambers will be 
lined with silicon carbide or alumina. An 
externally cooled design gives a simple core and 
high heat removal with flux and power densities 
limited only by erosion effects. Internally 
cooled cores are more complex but give a non- 
radioactive loop if its pressure exceeds that of 
the fuel zone, thus simplifying maintenance; 
erosion can be ignored as convection will 
maintain suspension of the fuel. The internally 
cooled version is illustrated in Fig. 2. 

Cyclones in either case remove particles above 
ten microns, say, to prevent erosion. A suitable 
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arrangement employs a channel of 1 in radius 
with gas at 30 atmospheres and a uranium 235 
to moderator atom ratio of 10 to 1,000 parts per 
million, the minimum critical mass being for 
about 100. With right cylinder cores of 7 ft, 
11 kg of uranium 235 is needed, that is 0-05 per 
cent of gas volume, and a negative temperature 
coefficient. 

Average fuel size will be below a micron, 
since fission products have a solid range of 
about five and will break up larger particles. 
Double wall design with helium sweeping can 
remove any radioactive leak troubles, and high 
power densities can be reached with automatic 
control by self-regulation. Emergency shut- 
down can be effected by a valve escape into a 
a separate chamber. Chemical and steam 
explosions are said to be impossible. Neither 
system can tolerate water vapour and breeding 
is feasible. 


Evaporatively Cooled Reactor 


Another unusual reactor concept is the 
evaporatively cooled reactor (ECR), discussed 
by W. G. Camack and G. Leppert, which is 
believed to have the advantages of a boiling 
water reactor without the instabilities caused by 
boiling in the core. The arrangement of the 
reactor may be gathered from Fig. 3. Shallow 
pools of mercury can give heat transfer in this 
way of 10° B.t.u without boiling, or bubble 
formation and the aim is to use the vapour 
directly for turbine drive, for example, from a 
fast reactor. Diphenyl, or better, terphenyl, is 
suggested for thermal systems. Several factors 
influence the choice of liquid: a high rate of 
change of saturation temperature with depth is 
necessary to avoid the need for deep pools of 
coolant; the coolant must in addition not be 
subject to decomposition. Also preferred are 
cheapness, low neutron absorption, lack of 
toxicity and corrosion, a low melting point and a 
high latent heat. The system acts as a self- 
pressurised pool. The only other likely material 
is bismuth tribromide—which is expensive. 

A fast reactor core submerged to 12 ft in 
mercury would allow a convective heat flux of 
50,000 B.t.u. per hour per sq. ft. Boiling might 
lead to run-away conditions and there are many 
other problems which should be investigated, 
such as impurity collection at the liquid-gas 
surface. 

Commercial Power Stations in America 

G. H. Farbman of the Westinghouse Electric 
Corporation gave a brief survey of the field of 
American commercial nuclear power station 
development with a quick look at the bigger 
programmes abroad. By 1962, 4,000 MW will 
be installed in the world—about ten times the 
current figure, the curve exhibiting initially an 
exponential form. America is considering nine 
types seriously, with an emphasis on enriched 
fuel, to give long element life, and oxide fuel to 
give high operating temperatures. Ceramic 
fuels can work at up to 5,000° F but uranium 
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Fig. 3 Evaporatively cooled reactor circuit. 


metal only up to 1,200° F. Secondly, American 
reactor philosophy aims at independence from 
diffusion plants, by use of uranium 233 and 
plutonium. 

PWR systems have operated since 1953 and 
are still being improved for ship and land-based 
power use. Pressure-tube reactors are under 
examination using test loops, with heavy water 
moderator; and the Carolinas-Virginia Nuclear 
Power Associates plan to install such a plant 
by 1962. In the same year the Pennsylvania 
Power and Light Company hope to have an 
aqueous homogeneous reactor on load, using 
a heavy water with uranium and thorium oxide 
slurry mix as moderator, fuel and fertile material 
all in one. Such reactors need no control rods 
and corrosion-erosion difficulties do not seem 
to be as bad as once thought. However, main- 
tenance seems to be a severe problem with pipes 
and other items containing fuel and fission 
products. Other systems being developed are 
the liquid metal fuelled, organic moderated and 
the sodium graphite concepts. 


Notes and News 


Cluster Fuel Elements 


Temperature gradient through a solid fuel 
element, the allotropic changes that occur in 
uranium, and the danger of melting are problems 
that suggest the use of cluster fuel elements 





rather than single rods of comparatively large 
diameter. In his paper ‘“‘ The Development of 
Nuclear Energy for Electricity Supply in Great 
Britain,’ delivered at the British Electrical 
Power Convention, Sir Christopher Hinton dis- 
cussed the subject as follows. 

In order to minimise the amount of beryllium 
needed in fuel elements, it is necessary to use specific 
fuel element ratings, not of the order of 2 MW per 
tonne of fuel, as in the present reactors, but rather 
of the order of 8 to 10 MW per tonne of fuel. If 
this is attempted while using cylindrical fuel elements 
of the type at present standard, it will be found that 
the temperature gradient between the centre of the 
fuel element and the can surface has risen from 
about 125°C to some- : 
thing of the order of & N 
600° C, giving rise to 4 gs DH 
uranium centre tempera- i || IIA \ 
tures of around 1,200° C. Ze HIG 
Such a temperature is f HT TL TG 
obvicusly unacceptable. j meeZ 
Uranium has allotropic f 
change points at 600° C 
and 770°C and _ there 
is appreciable volume 
change at the upper 
change point and as it is 
approached. Moreover, 
the melting point of 
metallic uranium — is 
1,130° C, and to exceed 
this temperature would 
be a daring and question- 
able innovation. The diffi- 
culty can be relieved by 
redesigning the fuel ele- 
ment as a cluster of small 
diameter rods or plates. 

A possible arrangement 
for a rod cluster is shown 
in Fig. 4. In this design 
the diameter of the fuel 
element rod has been 
brought down from 13 
in (which is the ap- 
proximate diameter of 
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the rods employed in reactors of the type bei 

built at Berkeley and Bradwell) to a diameter f 
about 0-3in. This reduction in diameter 4. 
down the temperature difference between th 


le Cen 
of the fuel element and the surface of the can ~ 
54° C, and so might make the use of metallic uranium 


possible for the next few years, though if gas Outlet 
temperatures of the order of 550°C to 600°C ar 
achieved in the later 1960's, as is predicted, the centre 
temperature of the uranium even with this design js 
becoming dangerously high. 


Piutonium from Power Stations for Defence 


Although plutonium is an_ inevitable by- 
product of nuclear power stations burning 
natural or enriched uranium fuel, it has been 
previously understood that the plutonium pro. 
duced by the civil stations now under construc. 
tion should be used solely for civil purposes 
However, the Ministry of Defence has issued the 
following statement. “In order to provide 
insurance against future defence needs, certain 
of the civil nuclear power reactors, now in the 
early construction or design stage are being 
modified so that the plutonium produced as 
a by-product is suitable for use, if the need 
arises, for military purposes. These modifica- 
tions will not delay the construction of the 
reactors and will not affect their normal efficient 
operation as civil power stations. This decision 
does not affect power stations at Bradwell, 
Berkeley, and Hunterston, where construction 
and installation are already well advanced. 
Hunterston is so designed as to be suitable for 
this purpose anyway.” The alterations will 
presumably be such as to permit more frequent 
changing of fuel elements in order to prevent 
extensive formation of non-fissile plutonium 240, 
resulting from long irradiation exposure. The 
decision may have been partly governed by the 
reactor accident at Windscale where the bulk of 
military plutonium has been produced so far. 


Agreement with Japan 


An agreement to co-operate in the civil uses of 
atomic energy has been signed between the 
British and Japanese Governments. The agree- 
ment may be a prelude to the signing of a contract 
for purchase by Japan of a Calder type of reactor. 
Exhibition at Geneva 

At the Second International Exhibition of 
the Peaceful Uses of Atomic Energy in Geneva, 
Britain, through the agency of the Nuclear 
Energy Trade Associations’ Conference, has 
reserved more than 40,000 sq. ft of floor space. 


Harwell Reactor School 


The next standard course at the Harwell 
Reactor School on which places are available 
starts on 10 November, 1958, and ends on 
6 March, 1959. The fee for the course is £250 
exclusive of accommodation. Applications will 
be considered from overseas as well as the United 
Kingdom. Application forms and further details 
can be had from the Principal, Reactor School, 
Atomic Energy Research Establishment, Harwell, 
Didcot, Berkshire. 


Course in Nuclear Power Engineering at Bristol 


A short residential course in nuclear power 
engineering is being organised by the Regional 
Council for Further Education for the South 
West, to be held at Clifton Hill House, Clifton 
Hill, Bristol, 8, from 13 to 18 July, 1958. The 
course is intended primarily for engineers who 
have at least Higher National Certificate qualifi- 
cations. The inclusive residential fee is 12 
guineas and the non-residential fee, 7 guineas. 
Application should be made to the secretary 
of the Regional Council, 12 Lower Castle 
Street, Bristol, 1. 


USAEC Commissioner 


Mr. John McCone has been appointed a new 
member of the United States Atomic Energy 
Commission. It is not yet known whether he 
is to become chairman in place of Mr. Lewis L. 
Strauss, whose term of duty expires at the end 
of this month. The other four commissioners 
are Mr. J. Flowberg, Mr. Vance, Mr. J. Graham 
and Dr. Willard F. Libby. 
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In Parliament 


RAILWAY ECONOMIES 


Transport problems—railway, road, sea and air 
_addressed to the Minister of Transport and 
civil Aviation occupied almost the whole of 
question hour in the House of Commons one 
day last week, with time remaining for only two 
questions to another ministry. Even with so 
important a subject as transport, such a concen- 
tration of questions on one ministry is compara- 
tively infrequent and it demonstrates yet again 
the growing concern of Parliament with com- 
mercial and industrial matters. 

A further statement from the minister on the 
economies being effected by the British Transport 
Commission in the light of the recent railway 
wages agreement was asked for by Mr. Leslie 
Thomas (Conservative), in reply to which Mr. 
Harold Watkinson said that these economies 
could be classified under five main headings. 
There would be a reduction in train mileage and 
the first cuts under this heading would represent 
a lessening, by about 9 per cent, in the present 
train mileage on the Western Region. Mileage 
reductions on other regions would follow. 

Overtime and week-end working had been 
eliminated in a number of railway workshops. 
Expenditure on repairs and maintenance was 
being cut down, in furtherance of which the 
scrapping of about 100,000 freight wagons was 
to be completed by the end of the present year. 
The withdrawal of these wagons was now at the 
rate of approximately 4,000 a week. At this 
time of the year, it was the usual practice for 
recruiting to rise, but this year recruiting was 
being severely curtailed, and the normal wastage 
of manpower was not being fully replaced. 

Lastly, there was the elimination of unremu- 
nerative services. On this side of the railway 
economy plan, Mr. Watkinson said that he and 
the chairman of the Commission had each had 
discussions with the chairman of the Central 
Transport Consultative Committee. Over 30 
branch-line services had been earmarked for 
withdrawal and these proposals would be sub- 
mitted to transport users’ consultative com- 
mittees within the next few months, in addition 
to the proposal to close the old Midland and 
Great Northern line, which had already been 
announced. Every possible consultation was 
taking place with the trade unions, so that they 
were fully informed and could play their full 
parts in these necessary closures. 

The extra cost of wage settlements, he told 
Mr. G. R. Strauss (Labour), had to be recovered 
by economies. The efforts being made in that 
direction were not just an attempt to slash the 
railways, regardless of the general modernisation 
plan, but were being carefully dovetailed into 
that plan. An endeavour was being made to fit 
the railways to present-day requirements, when 
there were some seven million road vehicles 
available for transport purposes. That position 
necessitated great changes from days gone by, 
when there were no road vehicles at all. 


NEW ROAD SIGNS 


Several questions referred to road problems. 
Mr. R. Gresham Cooke (Conservative) wanted 
to know when the interim report of the Ander- 
son committee on road signs for use on the new 
motorways was to be published and whether the 
required signs would be erected in time for the 
opening of the Preston by-pass. 

Mr. G. R. H. Nugent, one of the Joint Parlia- 
mentary Secretaries to the ministry, said that 
it was not possible to state definitely when the 
report would be published, but it was intended 
to have the signs erected in time for the opening 
of the Preston by-pass. He rather doubted 
whether the road users’ organisations would have 
an Opportunity to comment on the new road 
signs before their erection on the by-pass. The 
committee was making a most detailed examina- 
tion of current road-sign practice, both in this 
country and on the Continent. It was the 
Government's intention to make regulations 
involving the use of the signs in connection with 


the Preston by-pass but if, in the light of the 
experience gained, the Government found that 
the, signs could be improved in any way, care 
would be taken to benefit by that experience. 


TRAFFIC AT GATWICK AIRPORT 


A number of matters were raised relating to 
Gatwick Airport. Replying to questions by 
Mr. Charles Doughty (Conservative), about 
traffic at the airport, Mr. Airey Neave, the 
ministry’s other Joint Parliamentary Secretary, 
said 24 aeroplanes an hour could land and take 
off at Gatwick in fine weather, compared with 
55 mixed take-offs and landings at London 
Airport, in the same weather conditions. He did 
not agree that there was a far slower take-off 
and landing rate at Gatwick than at London 
Airport. There was a considerable distinction 
in the total number of landings and take-offs 
between the two airports. 

In answer to other questions, Mr. Neave said 
that so far four airlines had notified the ministry 
of their intention to utilise Gatwick Airport 
regularly. This would entail a maximum of 
about 150 arrivals and departures of aircraft 
a day throughout the summer. Gatwick would 
be a very profitable airport and the Government 
expected traffic there to increase. Entirely new 
air services might go there from London Airport 
in the future. Asked if he were satisfied with the 
radio aids installed at Gatwick, Mr. Neave said 
he would like notice of that question, but, as 
far as he knew, they were perfectly in order. 

He rejected a suggestion by Mr. Strauss that 
the large advertisement panels along the upper 
part of the walls of Gatwick’s main hall should 
be removed, saying that such advertisements 
were a valuable source of revenue and that they 
were provided for in the architect’s design for the 
hall. He agreed, however, to see whether 
advertisements could be obtained which were 
more in keeping with the architect’s original 
intentions. 


GETTING TO LONDON AIRPORT 


The time taken in reaching London Airport 
came in for a certain amount of criticism—as it 
has done on several previous occasions. Mr. 
William Teeling (Conservative) suggested that 
it was swifter and more comfortable to take a 
train from Waterloo to Feltham at half-a-crown 
a time, than to go by bus from the air terminal 
in Cromwell Road at 5s. Mr. John Rankin 
(Labour/Co-operative) pointed out that passen- 
gers paid nothing for the journey from Feltham 
to the airport and that, consequently, the half- 
crown was not a true reflection on the respective 
charges. 

Mr. Airey Neave agreed with Mr. Rankin, 
and added that, according to the ministry’s 
information, airport coaches took 40 minutes to 
reach their destination, whereas travelling by 
train from Waterloo to Feltham and thence by 
coach took 56 minutes. The ministry was 
awaiting detailed proposals for a direct link from 
central London by mono-rail systems. These 
would then be compared with the scheme for a con- 
ventional railway link and the possible effects on 
railway traffic of the construction of a new motor 
road. A railway link would cost from £16} 
million to £18 million and there were three 
separate monorail systems under examination at 
the present time. 


COAL GASIFICATION 


The first high-pressure coal gasifier on a com- 
mercial scale is about to be constructed by the 
Scottish Gas Board at Westfield, Fife, according 
to a statement in the House by Sir lan Horobin, 
the Parliamentary Secretary to the Ministry of 
Power. Sir Ian told Mr. Albert Roberts 
(Labour) that the North Western Gas Board was 
building a commercial plant at Partington, 
Lancashire, which included another type of 
high-pressure gasifier, which was intended to 
work initially on oil and later on coal. The 
Ministry of Power hoped to complete within 
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the next few months a new experimental high- 
pressure gasifier, which had been commissioned 
for research into other aspects of this problem. 
Parallel work on gasification was also being 
carried on by the British Coal Utilisation 
Research Association on the Ministry’s behalf. 
It was to the obvious advantage of the British 
coal industry to have as much flexibility as 
possible. In the course of the last few days, 
Sir Ian said, he had seen one of these very 
interesting experiments. It was impossible to 
state which would prove to be the winner, but 
he could assure the House that a great deal of 
work was being done. 


EARTH SATELLITE PROGRAMMES 


Questioned about what was being done by the 
Government to encourage the promotion of an 
earth satellite programme, Mr. Aubrey Jones, 
the Minister of Supply, said that no financial 
support was being given by his Government 
department to such a programme. It was a 
matter to be kept under constant review, and the 
scientific value of a satellite-building programme 
had to be weighed against the cost. The Ministry 
of Supply was mainly a military department. 
It was the researcher, the developer and, if he 
might say so, the fabricator. The scientific advice 
on what should be done must necessarily come 
from the Royal Society and the Lord President 
of the Council. 

As matters stand, he told Mr. Roy Mason 
(Labour) and Mr. Frank Beswick (Labour/ 
Co-operative), the countries which had launched 
satellites were pledged under the rules of the 
International Geophysical Year to disclose 
information and data to other nations. That 
being so, it would be premature to decide 
whether or not Britain should have a ballistic 
missile to launch into the satellite programme. 


Employment ia Aircraft Industry 


Problems affecting the aircraft industry continue 
to form the subject of questions to Ministers, 
and usually centre around present and future 
employment prospects. A recent question of 
this nature was asked by Dr. H. M. King 
(Labour), who wanted the Minister of Supply 
to say how many persons were likely to remain 
in employment in the industry at the conclusion 
of its reorganisation. He was told by Mr. Aubrey 
Jones that the present number of employees 
was about 250,000, and that the number of 
workpeople in the future would depend upon 
the volume of orders received. Based on present 
orders and inquiries, there were likely to be 
about 150,000 persons in the industry in five 
years’ time. Mr. Aubrey Jones said he had 
recommended to the industry that it should 
spread itself into activities other than aircraft 
and that, in so far as it did so, the problems 
arising from the contraction of orders for 
aircraft could be mitigated. 


Short Brothers and Harland 


The Minister of Supply was also asked by Mr. 
Frank Beswick to state what practical steps had 
been taken to maintain Short Brothers and 
Harland Limited as a fully-balanced aircraft 
design and production unit. Mr. Aubrey Jones 
told him that the various contracts which the 
firm now held for the design and production of 
aircraft and guided weapons did employ it as a 
balanced unit. Clearly, any practical steps must 
consist of contracts placed. He would ask Mr. 
Beswick to appreciate that any Government was 
the victim of the conflict of authorities, one of 
whom was the owner and the other the customer. 
What one might like to do as owner one might 
not like to do as customer, in the light of past 
practice and delivery times quoted. 

Minister of Science and Art 

Mr. Harold Macmillan, the Prime Minister, 
declined to follow a suggestion made by Mr. 
Hector Hughes (Labour) for the appointment of 
a Minister of Culture, Science and Art, to be 
charged with the duties of maintaining and 
developing Britain’s prestige and progress in 
these fields. Such an appointment would not 
necessarily serve that cause. 
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Companies in the News 


Rolls-Royce in South America 


Of recent years, British investments in South 
America have been on a modest scale. They 
do not compare in size with the large investment 
by, say, the General Motors Corporation or even 
by the German steel industry. The British 
investor has had his fingers severely burned over 
the last 30 years and in some areas is still patiently 
waiting for equitable treatment. Nevertheless, 
there have been a number of well-known British 
companies which have made significant recent 
investments in such countries as Brazil including 
the Standard Motor Company, Babcock and 
Wilcox and J. and P. Coates. 

The latest British recruit is Rolls-Royce who 
have set up a new subsidiary company called 
Moteres Rolls-Royce S.A. to handle the parent 
company’s growing business in aero engines in 
South America. Since 1954, the company has 
received orders worth £74 million from seven 
South American airlines for jet and turbo-prop 
engines. By 1960, there will be about 150 Rolls- 
Royce gas-turbine engines in service in South 
America. Sites in Sao Paulo are being examined 
for a possible overhaul and spares base. 

The Brazilian base will service the Dart turbo- 
prop in Vickers Viscounts and Avon and Conway 
turbo-jets in French Caravelle and Boeing 
airliners. It will also be available for other 
South American customers including those who 
use Rolls-Royce diesel engines. There are other 
aircraft using Rolls-Royce engines such as the 
Dart-powered F-27 Friendships and Avon- 
powered Comets in Argentina. The subsidiary 
is thus being set up in a market which has been 
thoroughly established by Rolls-Royce engines 
fitted into a fairly wide range of airframes. 


Bearings on the Brink 


The chairman of British Timken, Sir John 
Pascoe, and the chairman of Glacier Metal, 
Mr. Wilfred Brown, both reported very good 
results for the past year but foresaw a deal of 
trouble on the way. British Timken, who are 
one of the largest manufacturers of ball and 
roller bearings in the world, achieved an increase 
of some 17 per cent in turnover and a small 
increase, of £90,000 in trading profits, which 
totalled £1-8 million. Some of this was due to 
the high level of activity in the motor industry, 
particularly during the latter part of 1957, but 
the most striking gains were made in the market 
for larger industrial bearings. This is a section 
of the business which every bearing manufacturer 
endeavoured to increase when motor vehicle 
sales slumped in 1956, though with varying 
success. 

Glacier Metal also increased their turnover 
and profits but they are still not adequate to 
allow the high level of capital investment 
required to cope with what Mr. Brown des- 
cribed as a business which ‘‘ becomes more 
complex in a technical sense as each year passes.” 
They have had to limit investment in new plant 
and equipment “ to a lower level than is other- 
wise desirable.” 

Glacier do not take an optimistic view of the 
future. Mr. Brown, like Sir John Pascoe, is 
disturbed by the pessimistic forecasts which are 
being made concerning the general level of the 
national economy although he does not go as 
far as Sir John who sees “ plentiful signs that 
a recession is approaching.” Turnover of 
British Timken during the first four months of 
the year compares favourably with last year’s 
level, but there has been a reduction, “ at 
present small,” in orders received in almost 
every department except that supplying bearings 
to the motor industry. An additional factor 
underlined by Mr. Brown is a “ continuing 
competitive situation of great virulence which 
is causing prices of bearings to the automobile 


industry and in export markets to remain at an 
unsatisfactory level.” 

This is an industry where manufacturing 
techniques are developing rapidly, particularly 
in the direction of automatic production. It is 
a situation where capital expenditure must be 
kept at a high level and Mr. Brown’s concern 
at the falling profit margins is understandable. 


Non-Ferrous Foundry Prospects 


There has been a marked decline in the activities 
of non-ferrous metal founders and fabricators 
in the past few months, and this is likely 
to be reflected in the current year’s results. 
Mr. Kenneth Preston, chairman of J. Stone & 
Company (Holdings), told his group’s share- 
holders that they must not expect the high level 
of ‘profits earned during 1957 (£1-76 million, 
compared to £1-34 million in 1956) to be main- 
tained, although orders booked at | January 
were 10 per cent above the previous year’s level. 
This is based on the fact that orders received 
during the first five months of the current year 
are appreciably less than those booked in the 
same period of 1956. The reduction in output, 
however, is unlikely to be very large, and none 
is expected until the autumn. 

One of the major activities by the group has 
been the manufacture of marine propellers, 
which rose to record levels last year. Orders 
in hand are sufficient to take up the company’s 
full capacity until the autumn of 1959. Exports 
account for 60 per cent of the total, particularly 
to Scandinavia, and include a large propeller for 
the Russian passenger liner Baltika. The water- 
tight door systems made by Stone have also sold 
well in the marine market and large power- 
operated vehicular doors have been supplied to 
atomic energy power stations in this country 
and overseas. It is the company’s general 
foundries which have suffered most from the 
recession so far, and more particularly from 
reductions in defence orders. Orders from 
aircraft manufacturers have declined and efforts 
are being made to offset this by finding 
new applications, such as castings for diesel 
engines. 

The difficulties of the non-ferrous industries 
are leading companies to search for new applica- 
tions for their products and to diversify by enter- 
ing new industries. The London Aluminium 
Company have been successful in establishing 
themselves as suppliers of what their chairman, 
Major C. R. Dibben, described as “ highly 
intricate, close precision and first-quality parts ” 
to companies in the nuclear engineering field. 
They are also entering the plastics industry by 
expanding into “various applications in fibre 
glass.” But non-ferrous founders and _fabri- 
cators are having a difficult time, particularly 
those established for twenty years or more as 
suppliers to the aircraft industry. A temporary 
reduction in capacity would seem inevitable. 


Shipping Slump Explained 


The annual reports of shipping companies 
currently being published are filled with gloom 
and there are few, if any, signs of a recovery. 
The root of the trouble is almost certainly the 
failure of Europe’s coal and grain imports to 
revive since the Suez crisis. Shipowners are 
increasingly laying up their vessels, with little 
hope of using them again for 12 months or more. 
In his annual statement to the shareholders of 
Royal Mail Lines, the chairman, Mr. Walter C. 
Warwick, puts forward an interesting explanation 
for the slump which followed the Suez crisis. 
During the first half of 1957 most shipping 
companies were busy, ‘* due largely to the stock- 
piling of commodities by European countries in 
view of the Near East crisis and to the possi- 
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bility of a long delay in clearing th 
When tension relaxed, purchases we 
reduced and in consequence bulk 
rates fell by more than SO per cen: 
This is a logical explanation of w 
must rank as one of the most illogical turns in 
post-war business. European industry has 
hummed louder than ever during the past yegr 
and it is only during recent months that there 
has been a slowing down of manufacturing 
activity. Mr. Warwick considers that the trend 
of the freight market is largely governed by the 
movement of basic commodities and takes the 
view that “the stockpiling which took place 
early last year plus the lack of the European 
demand for coal and grain due to a mild winter 
and a good harvest” militate against a radical 
change in the near future. In a sense this 
continuation of unfavourable factors is accidental] 
and there could be a recovery in the autumn if 
harvests are not up to average levels, a recovery 
which could be accentuated by a cold winter, 
Once the stockpiles are exhausted, or as soon as 
buyers are in the market again—if, for example, 
commodity prices started to rise, as has happened 
already in a few cases—normal traffic would be 
resumed and freights would rise again. 
Meanwhile the situation in which many 
shipping companies find themselves is critical, 
It is small wonder, therefore, that Mr. J, ¢. 
Mather, chairman of Cammell Laird, warned 
that new orders for shipping which became 
scarce towards the end of last year would remain 
scarce until there is a change in the general 
climate. On the other hand, there is little in 
the present situation which justifies the cancel- 
lation of orders for new tonnage—now more 
than ever necessary to compete on the high seas. 


Suez canal,” 
© drastically 
Argo freight 


hat otherwise 


Profits and Prices 


Right in the midst of this “ recession of ours” 
profits are still rising, particularly in the engi- 
neering and metal industries, though the rate of 
climb is slowing down. The Financial Times 
analysis of industrial profits—based on_ the 
accounts received during the first five months of 
this year from 1,432 companies shows an increase 
of 7-3 per cent in trading profits. This compares 
favourably with the 5-5 per cent increase in the 
same period of 1957, but is less than the average 
increase of 9-5 per cent in the first four months 
of this year. In fact, the 368 industrial companies 
reporting in May recorded an increase of only 
4-3 per cent in their trading profits and none in 
their net earnings. Slowly still, but more 
quickly than in the spring, the fall in activity of 
many manufacturing concerns is becoming 
reflected in their results. The reason that it 
has not done so sooner, or more markedly, is 
doubtless the important reductions that have 
taken place in raw material prices, which have 
helped companies to offset increases in the cost 
of labour, and a certain amount of price reduc- 
tions enforced by increased competition. 

The outlook is now becoming more clearly 
defined. Most of the principal sectors of the 
economy have suffered a decline in activity 
during the first half of this year, and although 
this decline now appears to have been partially 
checked, it must affect the results of companies 
whose years end at June 30 and later. This 1s 
the danger which the Chancellor is trying to 
meet by doubling the initial investment allow- 
ances, for it is when preliminary statements of 
profits reach the board rooms that instructions 
go out to reduce spending. Should this happen 
generally over the second half of the year, 
falling prices would be of little avail and the 
recession would deepen and ravage our engineer- 
ing and metal industries. 

The hope that the statistics—and also the 
prophets of gloom—may yet be belied lies in the 
performance of the leading companies in most 
industries. Regular reviews of their results in 
these columns show continued expansion, !f- 
creased vigour and confidence in the future. 
Upon their example, were it widely followed, 
could be based a complete recovery. 
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LEVEL CROSSINGS IN GREAT BRITAIN 


Their History, the Law to-day and Future Practice 


Parliament has not for many years, save in 
exceptional circumstances, permitted public road 
crossings to be made over any new or existing 
jine of railway, except those built under the Light 
Railways Act of 1896. Quite a few crossings 
previously in existence have been replaced in 
recent years by bridges, or some other alternative 
facilities. Nevertheless, there still remain in 
Great Britain some 4,250 public crossings with 
all their well-known disadvantages. In addition 
there are about 21,300 so-called “ occupation or 
accommodation ~ crossings providing com- 
munication between sections of private roadway 
or portions of property which became separated 
when the railway was built. 

Both types, of course, involve a certain amount 
of risk of accident and some inconvenience to 
the persons using them, varying with circum- 
stances. Legally they fall into two different 
categories. In the case of the occupation or 
accommodation crossing the railway has no 
responsibility towards users beyond providing 
efficient gates and some means of fastening—but 
not necessarily padlocking—them, although that 
is often done. The user must make sure that 
itis safe for him to cross the line and is responsible 
for closing the gates behind him. _ Irresponsible 
behaviour of users has been the cause of not a 
few more or less serious accidents, occasionally 
attended by casualties to railway passengers. 


EARLY LEGISLATION 


Where, however, the road is dedicated to the 
public the position is entirely different. Under 
the Railway Clauses Consolidation Act of 1845, 
supplemented by the Railway Clauses Act of 
1863, the railways became obliged to maintain 
competent staff at all such crossings and provide 
accommodation for them. The financial burden 
s0 entailed was then comparatively light but 
to-day wages alone amount to over £1,000,000 
annually, about five times the figure for 1938. 
Growth of road traffic and shorter hours of 
work have necessitated the employment of many 
more gatekeepers than once sufficed, while at 
numerous locations the wages have risen out of 
all proportion to the actual work involved. 
These difficulties are not, of course, felt so 
seriously where the gates are operated from a 
signal box necessary for other reasons, though 
even here it would often be possible to close the 
box and dispense with all staff, at least during 
certain hours, were it not that the crossing must 
be manned. At these locations, however, inter- 
locking between the railway signals and the gates 
enables a particularly high level of safety to be 
achieved and accidents at them are extremely 
tare, but here and there road traffic has long been 
so heavy that such interlocking would interfere 
with traffic movement to an inadmissible degree. 
An instance of this was to be seen at the Pelham 
Street crossing, Lincoln, now replaced by a 
bridge as described in the following pages. 
There the very wide and heavy gates had to be 
worked by a gatekeeper and two assistants under 
the signalman’s instructions without direct control 
over the railway signals. 

_At many other locations, where there is no 
signal box, signals are provided which the gate- 
keeper must place to “ danger ” before opening 
the gates, while others have none. To help the 
gatekeeper to act correctly various arrangements 
may be employed such as a hearing bell in the 
block telegraph circuit and, if the type of block 
apparatus in use permits, repeating block 
indicators, or a telephone to enable him to obtain 
the consent of a signalman before allowing a 
vehicle to cross the line. Again the level of 
safety obtaining at these crossings is high. 

The railways are, however, experiencing 
difficulty in finding reliable men for the simple 


but responsible post of gatekeepers, and accidents 
have arisen from the carelessness of those in 
charge or their failure to adhere strictly to the 
rules or as a result of a misunderstanding between 
gatekeeper and signalman. Originally, of course, 
in the days of horse-drawn vehicles a collision 
did not involve very great risk to a train or its 
passengers (though the horse and the coach 
passengers were in a less fortunate position) 
but the situation has changed and a collision 
with a heavy lorry or tractor easily can lead to a 
serious derailment. Such derailment has in fact 
occasionally occurred at ** occupation * crossings, 
so that it becomes more important than ever to 
provide the maximum security against such 
mistakes. The “ occupation ~ crossing itself has, 
of course, become much more dangerous than 
once it was for similar reasons, while local 
conditions have frequently changed so much 
in the present century, as for example by the 
building of factory and housing estates, that 
many have become in effect—and their users 
look on them as being—public ones, although 
there has been no change in their legal status. 
NUISANCE RECOGNISED 

Both railway and highway authorities are 
aware of the need for doing away with crossings 
wherever possible; for long they have been a 
source of much nuisance, growing greater every 
day, to road users and railway traffic officers 
alike. The cost of substituting bridges is very 
great however, not to speak of other difficulties, 
and as the total abolition of crossings is for many 
reasons impracticable, while the expense of 
maintaining them can only be expected to 
increase, it has become imperative to consider 
whether simpler and cheaper equipment cannot 
now be used and, by applying automatic opera- 
tion or other methods, attendant staff abolished. 

Gates made to close alternately across road 
and railway were prescribed by the Act of 1845, 
apparently as part of a general requirement that 
railway property should be fenced. Their 
operation from a signal box necessitates relatively 
expensive equipment, with stops to secure them 
in position and other locking devices. Where 





The first example of lifting barriers on a passenger line 


the road crosses at an angle or there are several 
lines of way the gates necessarily become 
weighty, adding to the work and time required 
to change them from one position to the other. 
During the present century, however, electric 
or other power has been applied to move them 
at a few locations and at times traffic lights have 
been fitted to operate in conjunction with them, 
but this of course adds to the already appreciable 
maintenance charges. If carelessly driven road 


vehicles collide with the gates the resultant 
damage and cost of making good may be 
considerable. Equipment of this type found 


extensive application in some other countries 
where British railway practice prevailed, though 
not necessarily always required by law. On the 
Continent, however, it was practically unknown 
and almost everywhere the lifting type of 
*‘ barrier became general. 
LIFTING BARRIERS 

The lifting barrier consists of a conspicuously 
painted boom, generally with some light material 
forming a skirt beneath, extending across the 
roadway, but raised to the vertical, or nearly so, 
when vehicles may pass. It is frequently 
actuated locally by a simple winch with double 
wire transmission, but occasionally from a little 
distance. Sometimes one attendant can control 
more than one set of barriers, if he is reasonably 
well placed for observing the traffic at more than 
one crossing. The approach of trains can be 
notified to him in various ways, but often is 
effected by the large signal gongs rung from 
station to station as trains pass, so widely used 
in some countries. These barriers can, of course, 
be operated by power and function in conjunction 
with flashing warning lights and/or bells or other 
devices, indicating that they are about to fall or 
are already across the highway. Reflecting 
surfaces also can be used, if desired, to render 
them specially conspicuous by night. Slightly 
varying forms of this arrangement have been 
applied extensively in the U.S.A., where there 
are, however, many crossings protected merely by 
cautionary signs, or flashing warning lights 
operated by track circuit control; examples of 


The barriers at Warthill, 
North-Eastern Region, British Railways, were installed under special legislation enacted in 1947, 


in Great Britain. 
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“ Half-barrier ~ installation at a level crossing on a dual-carriageway in Holland, with warning cross 
signs and red flashing lights. Cyclists and vedestrians have to halt when traffic is stopped. 


both these arrangements are also met with in 
Europe, sometimes with rather elaborate standby 
equipment to cover power or other types of 
failure. 

Another arrangement, now much favoured 
is the “* half-barrier..”. This closes only half the 
roadway on each side of the crossing so that a 
vehicle cannot become imprisoned on it, but of 
course does not prevent a motorist from commit- 
ting the gross offence of zig-zagging round the 
lowered booms. With automatic control, how- 
ever, which is essential with this apparatus, their 
lowering is known to be always followed within 
a short interval by the arrival of a train and the 
likelihood of a driver being so reckless is 
relatively remote. The use of these devices and 
other questions connected with level-crossing 
protection were debated at length at intervals by 
the International Railway Congress Association 
and other bodies and traffic officers in Great 
Britain were led to consider seeking authority 
to depart from the time-honoured gated crossing. 
Lifting barriers had been applied already at a 
few locations on industrial and colliery lines. 
The then London and North Eastern Railway 
accordingly obtained powers in 1947 to use them 
at an approved location and an installation was 
brought into use at Warthill, in the North- 
Eastern Region of British Railways, in 1953. 
It was worked from a signal box in conjunction 
with flashing red lights and revolving ‘** STOP ” 
notice boards, floodlights and certain other 
refinements. It functioned satisfactorily and 
provided valuable experience with such apparatus. 
In 1954, an Act empowered the Minister to 
approve the'use of barriers at such other locations, 
but did not’abrogate the requirement of the 1845 
Act that public crossings were to be attended. 


MINISTERIAL ACTION 


The continued increase in the cost of such 
service and the fact that manual operation of 
gates, for several reasons, often results in road 
traffic being stopped for longer than is essential, 
led the Minister in the summer of 1956, to appoint 
a Working Party to visit level crossings in France, 
Belgium and the Netherlands, where consider- 
able developments in methods of protection were 
known to have taken place, and discuss the 
problem generally with railway and_ other 
authorities, in order to ascertain whether, without 
any lowering of the standard of safety, some 
Continental methods could be applied in Great 
Britain to lighten the present heavy financial 
burden and reduce delays to road traffic. The 
way for the visit had been prepared by the late 
Lt.-Colonel G. R. S. Wilson, then Chief Inspect- 
ing Officer of Railways, at a meeting of the 


International Railway Congress Association at 
The Hague earlier in the year. The party 
consisted of two Inspecting Officers of Railways, 
the Deputy Chief Engineer (Highways) and a 
Divisional Road Engineer of the Ministry, with 
the Assistant Signal Engineering Officer and the 
Assistant to the Chief Operating and Motive 
Power Officer of the British Transport Commis- 
sion. It inspected 46 installations, closely 
observing the working of each and the conduct 
of road users thereat. Its report was issued 
through the Stationery Office early last year and 
contains full details of the types of equipment 
examined, information on the legislative posi- 
tion in the several countries, certain statistics 
and other relevant 
details.* 

The report accepts the 
principle, laid down in 
the foreword by the 
Minister of Transport 
and Civil Aviation, that 
there must be no lower- 
ing of the standard of 
safety already recognised 
as essential, but con- 
siders that certain 
methods successfully fol- 
lowed on the Continent 
could be — introduced 
without infringing safety 
if the public is properly 
instructed regarding the 
changed conditions 
thereby brought about. 
Completely open cros- 
sings, whether equipped 
with flashing lights and/ 
or bells are not recom- 
mended except where 
rail—and generally road 
—traffic is light and train 
speeds are not over 
10 m.p.h. and where 
there is a good view of 
approaching move- 
ments; where rail move- 
ments are exceptionally 
few and all trains can be 
stopped, an open cross- 
ing might be considered 
with heavier road traffic. 
(There are in fact many 

* “ Level Crossing Pro- 
tection: a Report by Offi- 
cers of the MTCA and 
BTC.” H.M.S.O. 1957. 
(2s. 6d.) 
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such open crossings in existence 


th 
Kingdom already but only on aa oa 
under Light Railway Orders.) 

It is considered that full-width |; ting barriers 
could advantageously replace gates at attended 
crossings, including operation up to 50 yd, and 
that a light form of construction is permissible 
with flashing lights, in certain cases. Remote 


control also could be used on relatively unimpor. 
tant roads up to 440 yd or even at a greater dis. 
tance where road traffic is very light and “ op 
call*’ arrangements can be applied. There 
should be adequate warning that the barrie 
are about to descend, and a user should be able 
to lift one by hand to prevent imprisonment 
and have some means of emergency communi. 
cation with the operator. 


ROAD USERS’ RESPONSIBILITIES 


For fully automatic operation by approaching 
trains, by track circuit or rail-contact control, 
half barriers are recommended and the view held 
on the Continent that such should prove more 
reliable than manual operation, with its risk 
of misunderstanding or neglect, is supported, 
The accurate timing it makes possible not only 
reduces considerably the delays to road traffic 
but increases respect for the closed barriers. 
since drivers know that a train will always appear 
shortly after they fall. It is therefore recom. 
mended to make trials with half barriers at 
selected crossings having a road user of 500 to 
1,000 vehicles daily (but with no high pedestrian 
or cycle traffic); their installation will be accom- 
panied by very thorough advance publicity and, 
it should be emphasised, adequate safeguards 
against failure of the power supply. Remotely 
controlled half-barriers are not recommended, 
as the accompanying liability of their being 
closed appreciably longer than is in fact essential 
can induce an undesirable disregard for them. 


EDUCATION OF THE PEDESTRIAN 
The fact that crossings have to be used by 
pedestrians was given full consideration by the 
Working Party. The report points out how 
illogical it is to-day to say that pedestrians ought 





Pelham Road Bridge, eliminating Lincoln's worst level crossing. 
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to be given full protection against danger from 
the railway and stresses that their attitude to 
crossings requires to be changed in consequence. 
They already have, both at footpath crossings 
and accommodation crossings equipped with 
wickets or stiles, free access to the line, while 
the dangers they meet on the roads are as great 
and certainly more frequent than any met with 
at such locations. Should lifting barriers be 
adopted—and particularly those of the automatic- 
ally controlled half type—it will become essential 
to recognise the principle that the individual 
must be held responsibie for taking due care to 
protect himself against risks from trains. 

Tne report also contains recommendations on 


the form and application of approach road 
warning signs, the provision of cattle guards 
and other matters and stresses particularly the 
need for proceeding cautiously in applying 
remote and automatic controls. The use of the 
latter has been legalised since it was prepared. 
By ‘a Bill promoted by the British Transport 
Commission, which became law last July, the 
Minister was given comprehensive powers 
enabling him to sanction the use at public 
crossings of any of the types of equipment 
covered by the report, or such combinations or 
modifications thereof as he shall see fit, and to 
lay down the requirements to be observed in 
carrying out his orders. The way has thus been 


PELHAM BRIDGE, LINCOLN 


City’s Worst Level Crossing Eliminated 


Lincoln, more than any other town of compar- 
able importance, has been cursed by railway level 
crossings in the main streets. After the last 
war it was decided to eliminate the worst crossing 
in its entirety and provide a clear route through 
the city. The result is the new Pelham road 
bridge, illustrated on these pages. It provides a 
dual carriage access from the south to the centre 
of the city and the approaching driver now has 
a fine view up Broadgate to the Bishop’s Palace 
and the Cathedral. Though a comparatively 
small project, the scheme has many features of 
interest to engineers and road users alike. The 
bridge has now been fully open to traffic since 
last Easter, and to-day it is being formally 
inaugurated by H.M. The Queen. 


LINCOLN’S BLIGHT 

Level crossings have existed in the city ever 
since 1846, when the Midland branch line from 
Nottingham was opened passing roughly west 
to east through the Lincoln “ gap” and the 
city centre. After 1846 a succession of rail 
connections were made to the city, each making 
for many level crossings, many of them over 
main thoroughfares. Prior to the first world 
war the closing of the gates to permit the move- 
ment of trains can have been little more than 
irksome: From the 1930’s the problem grew 
from an annoyance to an indescribable blight. 
Cost stopped anything being done before the 
second world war and during the war nothing 
could be done. After the war it was decided to 
eliminate the level crossing which was adjacent 
to the point where two main line railway lines 
cross each other—known as the Durham Ox 
crossing—and where Canwick Road and Pelham 
Street met. This has been done by the con- 


struction of the new road bridge. 

The siting of the bridge in this position has 
afforded relief to both through and local t-affic. 
The through traffic comprises that from London 





or the industrial towns of the Midlands and 
proceeding to Grimsby, the holiday resorts on 
the east coast or Scunthorpe in the north. Local 
traffic has derived considerable benefit because 
uninterrupted communication will now be 
available between the two parts of the city hither- 
to divided by the railways; especially has relief 
been given to the High Street. The location of 
the bridge with respect to the city road pattern 
and the city centre is shown in the two plans on 
this page. The fine approach which the bridge 
provides from the south towards the cathedral 
is to be seen from the photographs on these 
pages, particularly the aerial view on the opposite 
page. In this respect, note is to be taken of the 
action of the firm of Barkers and Lee Smith 
Limited, who, largely at their own expense, 
generously razed their chimney which obtruded 
into the view. 
TRAFFIC CENSUS 

Just how bad the traffic situation was at the 
level crossing is best indicated by typical figures 
obtained from censuses which have been made 
from time to time. In 1937 it was found that 
2,678 vehicles (including cycles) were stopped 
at the crossing in a period of 16 hours. The 
average duration of each closure was | min 38 sec 
and in the census period the proportion of traffic 
stopped was 47 per cent. In 1956, during a simi- 
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opened for effecting economies at certain places 
by removing restrictions dating back over a 
century. It must be realised however, that there 
are many locations where it would be out of the 
question to apply any of these methods in sub- 
stitution for present well-tried practice. The 
encouraging opportunities presented by the report 
and the Act of 1957 already have been taken 
advantage of and the Minister has issued, in 
consultation with the British Transport Commis- 
sion, provisional requirements covering the 
application of lifting barriers at manned, remotely 
controlled, and automatically worked public 
crossings, and the use of open crossings without 
gates or barriers on public roads. 


heavy engineering works and other industries 
which are situated on the eastern side of the city. 

British Railways also will derive consider- 
able benefit as it was a costly procedure to 
operate the gates. The building of the bridge 
will enable their services to be better maintained, 
especially by coal and iron-ore trains, as well 
as by the new diesel trains for which sheds 
have been built on the eastern side of the crossing. 


TWO MAIN CONTRACTS 
It was in 1948 that the city council accepted 
the scheme in principle. The appointment of 
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Typical Cross-section, Steel Section. 


the consulting engineers, W. S. Atkins and 
Partners, 158 Victoria Street, London, S.W.1, 
was approved by the Ministry of Transport and 
Civil Aviation in July, 1954. Robert Atkinson 
and Partners, of Manchester Square, London, 
were appointed as advising architects to the 
scheme, which also received the approval of the 
Royal Fine Art Commission. 

The general contract was let to Tarmac 
Limited, of Ettingshall, Wolverhampton, in 
March, 1956. Because of the shortage of steel 
at that time, a separate contract had already been 
let to the Butterley Company of Derbyshire, in 
September, 1955, for the steelwork required 
for the central portion of the bridge. In 
practice, the operation of two main contracts 
made for no difficulty. One lane of the bridge 
was opened to traffic towards the end of last year, 
the other after last Easter, and the bridge has 
been freely used by traffic since then. 

The general contractor undertook, as well as 
the construction of the bridge (except the steel- 
work), demolition of a considerable amount of 
old property within a very congested area, 
and the diversion and re-housing of a large water 
main, a number of very important telephone 
cables as well as lighting and power cables. 
These services have been taken into a concrete 
duct forming an integral part of the new bridge 
structure. Previously they had passed over an 
old bridge—Victoria Bridge—which had stood 
at the position now occupied by the roundabout 
at the north end of the new bridge. To assist 
with the demolition of the Victoria Bridge, also 
part of the general contract, a temporary road 
diversion was made. Traffic was diverted to 
the west of the northern approach of the bridge 
structure and directed beneath one of the arches 
and thence towards the Durham Ox crossing; 
this arrangement is illustrated on the previous 
page. This roadway under the arch will form 
a permanent diversion of Oxford Street, linking 
with Pelham Street. 

The purchase of properties to be demolished 
has taken place continuously as they have come 
into the market. Several were acquired before 
the outbreak of the war in anticipation of the 


impending work. The main bulk of the 
property, however, has been acquired under the 
City of Lincoln (Pelham Bridge) compulsory 
purchase order of 1955, which was approved by 
the Ministry of Transport in December of that 
year. Altogether, 49 houses, 19 shops, two 
garages, three warehouses, a public house—the 
Durham Ox, home of the local angling associa- 
tion—and several other properties to the total of 
83 in number, have had to be demolished under 
the bridge scheme and ancillary works. 


LOCATION 


The accompanying plan of the city shows how 
the bridge fits in with the main road pattern. 
It is situated slightly to the east of the city centre 
and will lead traffic through the city without there 
being any other obstructions to negotiate other 
than some traffic signals. It is hoped that these 
will be replaced in the near future by a round- 
about. The plan also indicates a future road 
scheme to bypass South Park that has been 
proposed because it is realised that the new 
Pelham Bridge will tend to draw the traffic 
towards it and thus create a bottleneck in this 
area of the city. This scheme is estimated to 
cost in the region of £100,000. It is expected 
that work will be commenced within the next 
two years. Should the building of the Humber 
Bridge or Tunnel become a reality, then the 
importance of Pelham Bridge will become even 
greater, and with this in mind the bridge has 
been designed to take special loads of up to 
the maximum of 180 tons. 

The site plan indicates how the scheme fits 
in with the layout of the city centre, and shows 
the connection to the Central Railway Station 
and High Street. On this plan it will be seen 
that an area has been reserved for a civic centre, 
a feature which Lincoln lacks at the present time. 
The approach from the north is by means of a 
roundabout 100ft in diameter laid out with 
trees, shrubs and turf, and that from the south 
is by means of a T-junction with Portland Street. 

The new bridge has two 24 ft carriageways and 
its overall width is 68 ft, with a 4 ft dividing strip 
and walkways on each side, 8 ft wide. Tubular 
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galvanised steel railings have been 
aluminium was preferred but had t 
because of cost. Where the bridyve actual] 
spans the railways, guard rails are provided 
at the outer edges, in order to arrest any yehic| 
which may get out of control and mount the 
footpath. The length of the bridge and it 
approaches is 1,300 ft, it has a horizontal raqj : 
of 2,100 ft and a vertical curve of 8,335 ft: on 
is a cross-fall, to assist drainage, of te 40 
towards the centre of the horizontal curye 
The gradient of approaches is the maximum 
permitted by the Ministry of Transport, 1 jg 20 
for dual carriageways (single carriageways would 
have required flatter slopes to give longer sight 
lines and meant an even longer structure), 


THREE DESIGN FORMS 


Owing to the presence of running sand and 
peat the whole of the structure is supported on a 
total of 560 bored piles 18in in diameter 
Immediately below the original built-up surface 
is 5 ft of sandy clay, gravel and peat. For 
20 ft below that, there is running sand and for a 
further 10 ft more sand and gravel. Only at a 
depth of 40 ft was there found the blue clay 
required to support the piles. At that depth 
water was met which had to be drained off. The 
test pile was loaded to 80 tons with very little 
settlement and returned to normal when the 
load was removed. One of the worst diffi- 
culties met during the early stages of the con- 
struction of the bridge was that of boring for the 
piles among the congested services, the location 
of many of which was not accurately known. 
In particular, one pile only narrowly missed 
the high-voltage cable feeding the adjacent works 
of Ruston and Hornsby. 

In the design of the bridge and approaches, 
three forms of construction have been adopted, 
economy being the main criterion. Up to 10ft 
in the height of the approaches solid fill has been 
used between retaining walls running the length 
of the approaches. To prevent spreading of 
these walls, post-tensioned ties have been 
incorporated. From a height of 10 ft to where 
the bridge crosses the railway, the work has 
been carried out in conventional reinforced 
concrete supported on sets of columns at 30ft 
centres along the span; split columns have been 
employed at the expansion joints. The spans 
over the railway are of composite construction 
with a reinforced concrete deck, acting iitegrally 
with a welded steel girder frame continuous over 
four spans; there are two tailing spans of 55 ft 
and two central spans of 90 ft. The construc- 
tion depth (ignoring the wearing surface) above 
the railway is only 3 ft 4in, this figure being 
dictated by the conflicting requirements of 
clearance over the track and of maximum road 
gradients permitted by the Ministry. Two 
typical cross-sections are given in the illustrations. 


STEELWORK 


oTOVided— 
be forgone 


The steelwork consists of eight continuous 
girders each 290 ft long at 8 ft centres over 
supports at 55 ft 3 in, 89 ft 6in, 89 ft 6in and 
55 ft 3in centres, measured along the centre- 





Rubber Bearing above Steel Portal. 
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Steel Girders during Construction 


line of the bridge. The centre pier and abutments 
are of reinforced concrete on piled foundations, 
and the intermediate supports are welded steel 
portal frames. The flanges of all the girders 
are of notch ductile steel (Coltuf 28). 

The steelwork follows the chords of a vertical 
curve of 8,335ft radius and a_ horizontal 
circular arc of 2,100 ft radius; the complexity 
of setting-out was further increased by the 
cross-fall of 1 in 40 and by the fact that the 
steel section is not symmetrically disposed about 
the summit of the bridge. The normal depth 
of the steel girders is 2 ft 7in. At the haunched 
sections this is increased to 4ft Sin over the 
portal frames, and to 5 ft 11 in over the centre 
pier. Altogether, 104 different level points on 
the steelwork were checked after erection, and 
no point was found to be more than 4 in from 
that required by the design. 

The whole of the steelwork—280 tons—was 
metal sprayed by the Schori process, which 
involves the cleaning of the metal by blasting 
with flint chips and then spraying with metal; 
both aluminium and zine spraying was used to 
a minimum thickness of 0-004in. It was 
delivered to site by road, eight of the sections 
being as much as 95 ft long and each weighing 
|3 tons; the girders were transported in pairs on 
a special bogie vehicle. A 25 ton Coles lorry- 
mounted mobile crane with a 50 ft jib was used 
to erect the steelwork. One of the most notable 
features of the work is that the whole of the 
deck steelwork was erected in seven shifts. 


RUBBER BEARINGS 


To allow for the expansion and contraction 
of the bridge, Andre rubber-and-steel laminated 
bearings, 2ft by I ft 4in and 7in deep, 
have been used at the abutments and at the 
intermediate portals. The advantages of these 





Intermediate Access. 


‘*‘rubber ’’ bearings are their greater resilience 
than characterises the more conventional bearing; 
neither can they corrode and become “ solid.” 
More important, however, is perhaps their 
spring-like action of developing a_ resistance 
proportional to the distortion suffered, whereas 
with the conventional bearing the forces have 
to build up to a critical value before movement 
can occur. The life of the rubber bearings is 
put at 25 years, provided that adequate pro- 
tection is given against sunlight and corrosive 
fluids. Provision for replacing the bearings has 
been incorporated in the design. Above the cen- 
tral piers a more conventional type of fixed unit 
has been used which will have to be lubricated. 

The finished surface of the carriageways is 
4in of hot rolled asphalt with the exception of 
the areas of the roundabout, and over the solid 
fill approaches where bituminous macadam has 
been used. The lighting, supplied by the 
Engineering and Lighting Equipment Company 
of St. Albans, Hertfordshire, consists of plain 
tubular steel columns at 90 ft centres along the 
centre-line of the bridge. These standards have 
6 ft double out-reach arms. The lanterns have 
been designed to accommodate colour-corrected 
mercury lamps of 250 W, mercury being chosen 
to avoid any conflict with the railway signals. 

Six reinforced concrete stairways have been 
provided to give pedestrians access to the 
bridge along its length and also to replace an 
old footbridge located at the eastern side of the 
crossing. The masonry to the approaches and 
staircases has been executed in natural York 
stone. The concrete pillars and exposed faces 
of the concrete areas, but excluding the soffits 
of the arches, have been bush hammered. The 
6in deep facias of the cantilevered walkways 
have been slightly ground away for neatness, 
and to present an even surface. White cement 
was used in the mix. 
Smoke hoods have been 
provided above the rail- 
way lines. 

In conjunction with 
the Pelham road bridge 
scheme two other related 
projects were  under- 
taken, the St. Mary’s 
Link Road and putting 
the Sincil Dyke into a 
conduit. The Link Road 
scheme has been carried 
out under a _ contract 
with the Winton Con- 
struction Company of 


Louth. It will provide 
better communication 
from the roundabout 


to the Central Railway 
Station and the city 
centre, and will assist 
traffic using the bridge 
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— and Completed. 


and then proceeding westwards, which it will do 
by a system of one-way streets immediately west 
of the roundabout. 

For many years the Lincolnshire River Board 
have had under consideration the question of 
constructing a flume for the Sincil Dyke as part 
of the overall general development of drainage 
in the area of the River Witham. When it was 
known that work on the Pelham bridge scheme 
was to be carried out, the Board decided to anti- 
cipate the general improvement by constructing 
that part of the flume which lies within the con- 
fines of the bridge project. For this work the 
Board has had the assistance of the same con- 
sulting engineers as for the bridge, W. S. Atkins 
and Partners, in the preparation of this scheme, 
and Tarmacs were the contractors for the work, 
which has included decking over the flume. 
The construction of the culvert has been carried 
out in reinforced concrete, between steel piles 
20 ft. long. The width of the culvert is 36 ft. 

MINISTRY GRANT 

The Pelham road bridge scheme has received 
the approval of the Ministry of Transport and 
Civil Aviation, who awarded a grant of 75 per 
cent towards the cost and made a further grant 
of 60 per cent towards the St. Mary’s Link Road 
Scheme. The date of completion of the bridge 
scheme, as provided for in the contract, was 
March, 1958. This date has been extended 
by three months while final clearing up is com- 
pleted. The Link Road scheme is complete. 
The total estimated cost of the schemes (excluding 
the River Board contract) is £650,000. 

All the work of the Pelham Road Bridge and 
Link Road schemes described above have 
been carried out under the overall direction 
of the City Engineer and Surveyor of Lincoln, 
Mr. A. Adlington, M.L.C.E., M.I.Mun.E. 
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The Human Element 


Helping Others Help Themselves 


About a year ago Remploy (the national organi- 
sation for employing the disabled) entered into 
an agreement with Igranic Electric Company of 
Bedford for the assembly of small auxiliary 
switches. The scheme worked so well that 
Remploy’s workers are now to assemble the 
company’s new range of heavy-duty oil-tight 
control units. 

Remploy’s work in helping the disabled to 
adjust themselves to their environment and to 
find purposive activity is well known. By a 
coincidence, a paper was read last week by 
Professor Martin Roth (Professor of Psychologi- 
cal Medicine, University of Durham) on ‘* Some 
Problems of Mental Health in Old Age’ under 
the auspices of the Royal Society of Health. 
He pointed out that much of the mental health 
problem evident in the ageing was due to a form 
of depression caused by isolation in the com- 
munity and to a lack of purposive activity. 
There was good reason in his opinion why much 
more should be done to provide a sustained 
sense of security in the community for such 
people. It is a question in lay terms of making 
them feel that they are wanted. 

Many concerns have provided work for retired 
people with good results to both sides. Still 
more attention might be given to the question 
however. In this country as elsewhere the 
population is ageing and its mental health cannot 
be secured by the old age pension alone. 


Three Point Landing 


For the first time this year American unions have 
been successful in getting improvements in 
wages and working conditions for a depressed 
industry. A co-ordinated effort by the Inter- 
national Association of Machinists and the 
United Automobile Workers resulted in increased 
benefits for over 100,000 aircraft and missile 
workers. Each of these unions has exclusive 
jurisdiction in a number of aircraft plants and 
had set a strike deadline on 7 May in some key 
factories. A meeting called by the Federal 
Mediation and Conciliation Service led to a 
settlement. 

One of the major difficulties during the negotia- 
tions arose from the fact that some of the 
agreements with companies contained a cost of 
living escalator clause and some did not. 
All the major agreements now include this clause 
and future negotiations are expected to be much 
easier. Increases in basic hourly wages range 
from 18 to 27 cents (Is. 3d. to Is. I1d.), plus 
one-eighth additional paid holiday. A number of 
plant settlements provided upgrading for many 
workers and improvements in seniority clauses. 

Gradually the pattern of wage increases in the 
United States has become more clearly defined. 
Three basic principles seem to have become 
established since the war—that agreements 
should be industry wide; that wages should be 
tied to a cost-of-living index, thus maintaining 
their purchasing power; and that a proportion 
of the annual wage (varying widely from one- 
third to nearly two-thirds) should be guaranteed. 


Buses as Usual 


Not many reputations for accurate forecasting 
were made in the London bus strike which ended 
last week. Even fewer were established for 
industrial diplomacy. Everyone lost. The Lon- 
don Transport Executive has lost a great deal of 
revenue. The bus workers have had seven 
miserable weeks on strike pay for a rise which 
will take years to offset their loss of weekly 
earnings. Sir John Elliot knows in stronger 
outlines than he knew before that he presides 
over a shrinking public service. Mr. Cousins 
comes out of it as a man who got out on a limb 


and found it exceedingly difficult to get back. 
The London public have come out of it best of all 
in as much as they have endured a minor irritation 
(not so minor for the old and incapacitated) and 
shown they can take a transport strike any time 
Mr. Cousins cares to try it again. 

Two points emerge from it all. Firstly, the 
LTE was right to stand out for the principle of 
arbitration. Second the need for arbitration has 
been well illustrated in the whole affair. The 
strike was called on a double miscalculation 
(that London could not take it and that the rail- 
waymen would soon be out too). It was foisted 
on the union executive by hotheads whose 
tongues were more nimble than their wits. It 
was perpetuated by a general secretary who tried 
to get too much, and its end was delayed by 
rumour and misrepresentation of the LTE’s 
intentions. On its side the LTE might well have 
said less at critical moments for public consump- 
tion. Arbitration is no cure-all but it saves this 
kind of welter of loss of prestige and juggling 
for advantage while families exist on strike pay 
and the public foots the bill. 


Proper Channels 


One of the urgent problems which has to be 
systematically tackled in higher education in 
the near future is how to channel more 
able school children into the sciences. Soft 
educational options abound in an age which 
can ill afford them, especially in this country. 
Efforts which are made by industry to provide 
special inducements for students to change over 
are therefore of special interest. 

The Salters’ Institute of Industrial Chemistry 
issued a statement last week that it has made 
arrangements with the Royal Institution to 
sponsor further lectures to school children in 
chemistry. Grants are also to be made to head- 
masters of public schools (in the first instance) 
from which “ Salters’ Exhibitions*> may be 
awarded to those who may have financial diffi- 
culty in completing their education in science or 
mathematics beyond the GCE at O level. The 
object is to encourage the flow of men of high 
calibre in the sciences to the universities. 

The British Overseas Mining Association is 
setting up 10 scholarships of maximum £400 a 
year, without a means test, tenable at mining 
schools and universities in the United Kingdom. 
It is also going to offer one or possibly two awards 
of £500 per annum for a two years’ conversion 
course in mining engineering to men who have 
graduated in some other branch of engineering. 


Safer Cement Making 


The cement industry has continued to make 
progress in its efforts to reduce accidents. 
During 1957 there were 332, 19 per cent less 
than the previous year, and 212 fewer than in 
1951 when records for the industry as a whole 
were first compiled. The Accident Prevention 
Committee of the Cement Makers’ Federation in 
their annual report place the emphasis on the 
degree of co-operation they have obtained and 
on greater safety consciousness aroused by a 
campaign held throughout the year. The indus- 
try’s accident frequency rate has improved from 
1-97 in 1951 (544 accidents during 27-6 million 
working hours in 43 works) to 1-21 last year 
(332 accidents during 27-3 million working 
hours in 44 works). The committee point out 
that 17 of the 44 works had a frequency rate 
lower than 1-00 and see no reason why the 
average should not fail below this next year. 
Much of the Federation’s success appears to 
have been due to a sustained safety campaign 
which included a competition for a _ poster 
caricaturing the unsafe worker and his careful 
opposite number. In the first half of the year 
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the Safety Committee sent out leatlets, 
in light-hearted verse, drawing attention 
behaviour of two cartoon figures, foolish 
case of Calamity Charlie and safe in the ca 
of Ken Kareful. During the second half of the 
year workers were invited to submit entries for 
the competition. The committee report that 
the campaign was well supported and “ aroused 
considerable interest and enthusiasm.” More 
than 12,500 leaflets were distributed cach Month 
and the competition doubtless helped to Promote 
personal _ interest. 


Mostly 
to the 
in the 


Life Chairmanship 


The engineering industry is almost as ine 
exhaustible a source of records as is the Cricket 
field, or the weather. Perhaps it is because its 
roots are deeper than most in our industriai 
revolutionary past, perhaps because so many 
“mad enthusiasts’ are engineers (the iron 
ship, the steam engine and now the electronic 
brain!). Mr. J. Arthur Reavell, M.1.Mech.F 
M.1.Chem.E., F.Inst.F., F.1.M., may not repre. 
sent a record of this kind, but when he set up 
in 1908 the Kestner Evaporator and Engineering 
Company Limited with one secretary and one 
engineer, he began a career of chairmanship 
still unfinished to-day (Mr. Reavell is 86), 
To have been the head of a firm for 50 years 
and to have brought it from the man and boy 
stage to several hundred employees with branches 
in South Africa and Australia, and agents all 
over the world, is no mean feat. Mr. Reavell 
went further—he played a major part in fostering 
technical progress in chemical engineering 
techniques and education, and is a founder- 
member and past-President of the Lnstitution of 
Chemical Engineers. Early in life he wanted to 
be a chemist. His parents apprenticed him to 
a firm of electrical engineers where he served his 
time. There he acquired experience in mech- 
anical engineering in the United States, Canada. 
and on the Continent, as well as in Britain. 
His friendship with Paul Kestner, the French 
physicist who was closely associated with the 
Continental sugar and chemical industries, led 
him to take over the Empire rights for Kestner’s 
climbing film evaporator and allied plant. To 
these patents he has added a long string of his 
own and, he says, has far from finished. Too 
few of our engineers have also been chairmen. 


Deadly Medicine 


The frightful danger of alcohol to drivers was 
stressed in an article published in the current 
issue of the British Medical Journal. The 
authors are three members of the Department of 
Psychology of Manchester University who urged 
a stringent tightening up of the regulations 
concerning the taking of alcoholic drinks and 
driving. They consider that any drink, however 
slight, is dangerous and advise that measures 
taken to reduce traffic accidents ‘* must forbid 
the taking of alcohol for some specified period 
before driving.” 

These conclusions are based upon the results 
of tests carried out on a group of Manchester 
bus drivers. The tests consisted of giving 
various quantities of whisky, and they then 
had to estimate how successful they would be in 
driving a bus through gaps of diiferent widths. 
Having made the estimate, they drove the bus 
through particular gaps. The results showed 
that as they consumed more whisky they were 
prepared to drive through a narrower gap, and 
that they needed a wider gap before they could 
drive the bus through it without touching the 
posts on either side. Correlating their findings 
with the concentration of alcohol in the blood, 
it was found that the trustworthiness of a mans 
judgment of his driving skill was impaired even 
after a small amount of alcohol producing 4 
blood alcohol level lower than 0-5 mg _ per 
millilitre—a level considered to be safe by the 
United States National Safety Council. The 
menace to public safety, they say, “ comes 
particularly from those who after a_ slight 
amount of alcohol, feel they are sober, of 
believe they are driving more cautiously.” 
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metals and Materials 


ADVICE ON THE 


jn order to provide facilities for giving a 
comprehensive technical service to its customers, 
anew laboratory building has been erected at the 
Slough factory of Imperial Chemical Industries 
Limited, Paints Division. This service includes 
advice on painting specifications and the tech- 
niques of application, demonstrations to clients, 
and the training of their painting operatives. 
Practical trials of new products and new tech- 
niques are also carried out in this building. 
Closely linked with the technical service depart- 
ment is the colour advisory department, where 
specialists counsel on the use of colour and 
prepare colour schemes to suit an individual 
customer's requirements. 

The new building has been designed as a main 
single-storey laboratory block with a two-storey 
administration wing, the latter housing the 
managerial and administration staffs of the 
technical service department on the ground floor 


APPLICATION 


which will be used for trainees and for showing 
industrial films to clients. 

The whole of the main block is ventilated by 
means of an elaborate air-heating and filtering 
plant situated in an enclosed gallery running 
the length of the roof and designed to maintain 
a slight positive pressure throughout the building. 
A supply of warm filtered air automatically 
replaces that drawn from any of the several paint- 
spraying booths, so maintaining an _ excess 
pressure ali the time which prevents the entrance 
of unfiltered dusty air into the premises. 

Materials for the proper preparation of metal 
before the application of paint constitute an 
important group of the Paint Division’s products 
and trials of new chemical-treatment processes 
are conducted in the pre-treatment section. 
Practical tests and demonstrations of the cleaning 
and de-rusting of metals and their subsequent 
phosphating or other chemical treatment are 
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OF PAINTS 


a total width of 24 ft and fitted with movable 
dividing partitions. Provision is made for the 
raising of heavy articles for spraying by means 
of a hydraulic lift. Hot-spray and dip-tank 
installations are available as is also a full-sized 
curtain-coating machine, in which flat or nearly- 
flat parts are passed through a vertical “* curtain ” 
of paint by means of a horizontal belt. An 
electrostatic plant is housed separately; it 
includes a mechanical conveyor line which can 
take panels up to about 3 ft by 2 ft, and all 
three methods employed in the Ransburg No. 2 
electrostatic spray-painting process, namely by 
spinning disc, cone, and bell can be demon- 
strated. These heads are adjustable and rotate 
at high speeds and the paint fed into them flows 
towards the outer edge. Here it is atomised 
electrostatically and is deposited on to the work 
as very fine particles. The advantage of this 
method is that there is little wastage of paint. 








and the colour advisory department on the 
floor above. 

The main block is brick built, 210 ft in length 
and 120 ft wide and furnished with a single-span 
roof supported by prestressed-concrete girders. 
This houses the pre-treatment, industrial, motor- 
car body, wood-finishing and decorative and 
marine-applications sections, as well as an oven 
section and a large store room. There are also 
two rooms intended especially for trainees, and 
a lecture room, capable of holding 30 persons, 


SAPPHIRE FOR INFRA-RED 


Infra-red detection is a fast growing technology. Applications are 
found in missile guidance systems, gas analysers, product control units, 
pyrometers, and spectrometers. Infra-red has been used for aerial recon- 
naissance: a thermal photograph can be produced on a moonless night 
with better detail than is given by most radar systems: objects are 
pictured in terms of the heat they radiate—factories, power plants, vehicle 
exhausts, for example, stand out clearly. Also infra-red offers new possi- 
bilities in communication. The United States Navy is fitting ships with 
infra-red ship-to-ship systems, having a night range of up to 10,000 yards. 

For all such applications sensitive infra-red detectors are required. 
There are two basic types: thermal types that absorb radiation and 
respond to the heat absorbed; and photo-conductive types. One form 
of the first type uses two flakes of thermistor material, one blackened 
and attached to a heat sink, the other shielded. The second flake serves 
as a compensating element. The difference in resistance resulting from 
the decreased resistance of the exposed thermistor supplies a signal 
which can be amplified. 

The entrance window that admits the radiation to the detector can 
be made of synthetic sapphire. The heat sink can be made of the same 
material. Such components are available from the Linde Department, 
Union Carbide International Company, New York. As a heat sink, 
the sapphire provides high electrical resistance with high thermal 
conductivity; as a window, the sapphire transmits the visible spectrum with 
cut-off at about 6-0 
microns in the infra- 
red band. The mate- 
rial can also operate 
at high temperatures; 
even at 500 C the 
material retains its 
characteristics. 

Linde synthetic 
sapphire is grown as 
a boule in a small 
oxy-hydrogen furnace 
in which aluminium 
oxide in powder form 
is fed through the 
flame and the melted 
material collected in 
crystal form on a 
pedestal. Single crys- 
tal sapphire windows 
are fabricated from 
annealed white sap- 
phire disc boules in 
diameters from 0-5 in 
to 5 in. 





In this thermistor bolometer, sapphire is used both 
as a window and as a heat sink. 


continuously being carried out. 

The industrial finishing section is concerned 
with problems relating to the finishing of all 
manner of manufactured goods other than 
transport vehicles. These are dealt with in the 
transport section which covers work as carried 
out by motor-car manufacturers and finishers 
and those engaged in the painting of industrial 
transport and railway vehicles. 
feature of a paint-application room is a bank 
of three large water-washed spray booths having 


The decorative and matine section provides 
technical service and practical evaluation in 
connection with all paints used for the pro- 
tection and decoration of every kind of building 
and structure and for ships and boats. A large 
area is devoted to wood-finishing of many kinds, 
while the stoving of paints and other coatings are 
studied in a well-equipped oven room. The 
equipment includes a hump-backed conveyor 
oven and two forced-convection box-type ovens, 
all gas-fired. 


The main 


ULTRA HIGH-SPEED 
CUTTING-TOOL RESEARCH 


In a paper recently presented before the Midland Section of the Institution 
of Production Engineers, Mr. H. Eckersley and Mr. R. N. Cook, of 
Wickman Limited, Banner Lane, Tile Hill, Coventry, gave as one of 
the objects of their current research programme on sintered oxides, 
the evaluation of power consumption at extremely high speeds. A 
recent test-cut using Wimet sintered-oxide tools at a speed of 26,100 ft 
per minute, with a feed of 0-0053 in and a depth of cut of 0-020 in, gave 
some interesting information. The material being cut was a billet of 
En 8, a carbon steel containing 0-040 per cent carbon, hardened and 
tempered so as to possess a tensile strength of 40 tons per sq. in. 

This cut followed two previous cuts, at 13,650 and 16,350 ft per minute, 
respectively, and gave a metal-removal rate of 33-3 cu. in per minute. 

It had been thought that once a certain speed had been attained, the 
power consumption would remain constant or decrease, but the test 
showed that this is not the case at speeds of up to about 30,000 ft 
per minute. It was concluded that if the power-consumption curve 
does flatten out, it 
will only do so at eT” 7 
speeds appreciably 
higher than those in- ae 
vestigated. 

Tool life at high 
speed is another sub- 
ject of the research 
programme and the 
three tests at 13,650, 
16,350 and 26,100 ft 
per minute together 
gave valuable results 
in this field, though 
they did not define 
an absolute upper 
limit of speed at 
which _sintered-oxide 
will cut. 

It is of interest to 
note that the speed of 
the three tests men- 
tioned is not known 
by the investigators 
to have been attained 


cca 








anywhere else in the 
world; that of 26,100 
ft per minute is equiv- 
alent to 296-7 miles 
an hour. 


A Wimet sintered-oxide tool set up for cutting a 
0-040 per cent carbon steel at the extremely high 
speed of 26,100 ft per minute. The feed was 
0-0053 in, the depth of cut 0-020 in, and the 
metal-removing rate 33:3cu. in per minute. 
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Special Article 


ENGINEERING HISTORY IN KENT 


It might be thought that south-east Kent, 
predominantly an agricultural area, would have 
little to offer to those interested in the history of 
engineering and technology, but the summer 
meeting of the Newcomen Society, held at 
Folkestone from 3 to 6 June, showed how wrong 
such an impression is. The impact of engineering 
in the past, as well as the present and future of 
Great Britain, even in parts remote from the 
traditional manufacturing districts, is inescapable. 
It is true, as Mr. P. Davies, a local member, 
said in his introductory talk, that Folkestone 
itself played no outstanding part in the history 
of engineering, but it had its shipbuilding 
industry from c. 1561, its harbour was reported 
on by two famous engineers, Jessop and Telford, 
and its harbour railway branch, with a gradient 
of | in 30, is the most steeply graded main line 
in the country. Near to Folkestone, too, in 
both town and country, there was ample, 
material to fill a programme which, by custom 
is always extremely varied. 

The first visit was to Cherry Garden water- 
works of the Folkestone and District Water 
Company where, by permission of Mr. D. H. B. 
Reynolds, engineer and manager, the party saw 
a pair of Galloway boilers of 1889, and two 
horizontal duplex non-rotative, triple expansion 
pumping engines built by James Simpson and 
Company, of Pimlico, also in 1889; one of these 
engines was in steam. Also at the waterworks 
was a steeple engine with a cylinder 7 in 
diameter by 12in stroke, of unknown make. 
This engine formerly drove the maintenance shop 
shafting, and although not now in use, is in good 
condition and was seen in motion. 

At Lower Standen waterworks, which the 
party visited next, the Folkestone and District 
Water Company had two James Simpson 
vertical triple expansion rotative pumping 
engines built in 1905. One of these engines has 
been scrapped to make room for electric plant, 
but the other is still in situ, and in working 
order. Steam is supplied by two Babcock and 
Wilcox single-drum boilers of 1903, and a two- 
cylinder Pearn donkey pump is installed for 
boiler feeding. 


RURAL CRAFTS 


A visit to Barham Downs windmill built in 
1834, on the site of an earlier mill, was the next 
item on the programme. This mill, of the smock 
type, with four pairs of stones, which was seen 
by permission of Mr. E. Mannering, has four 
patent sails and a fantail. Although not now 
used commercially, it is complete and in full 
working order, and was set in motion during 
the visit. 

Not far from the windmill the party visited a 
hurdle maker, at Brabourne Lees, and a small 
business producing wooden hay rakes and 
handles for shovels and scythes at Smeeth. 
Hurdles, which at Brabourne are made of cleft 
chestnut, are produced entirely by hand, by a 
single craftsman, and it was noted that although 
the general pattern remained unaltered, several 
different sizes were made to suit the requirements 
of different counties. 

Handles are made with the aid of some 
simple but effective machinery. Ash or alder 
poles are first steamed and straightened, the 
timber being set by eye. After being cut 
roughly to shape by hand, they are then rounded 
in a power-driven machine which has something 
in common with both the lathe and the planer. 
Called simply the rounding machine, it has a 
headstock with a square socket into which the 
end of the handle is inserted, while the craftsman 
applies a two-cutter box tool to the rotating 
handle to. round it and smooth the surface. A 
taper is cut when required, by slacking the hand 
screws holding the tools as the headstock is 
approached. Rounded handles are steamed 
where necessary, bent by hand to the required 


shape, and fixed in a frame by iron hooks until 
they are set. Many different shapes of handle 
are made, as each area of the country calls for 
its own individual pattern. 

During the afternoon of the first day some time 
was also spent at the yard of Pegden Brothers, 
Elham, where a collection of 17 steam traction 
and portable engines, together with some models, 
was seen. These engines included a Merry- 
weather fire engine and Fowler and McLaren 
ploughing engines. 

The last visit of the day was to the cliff lift 
at Folkestone, where Mr. G. T. Smith, the 
manager, explained the method of operation of 
the passenger cars, which run on tracks 164 ft 
long, inclined at 40°. This lift is unusual in 
that it has two pairs of cars, all four working 
at busy times. It is still operating as a water 
balance. Water discharged from the cars at 
the bottom of the incline is stored in an under- 
ground tank, and pumped to a similar tank at 
the top by two sets of double ram pumps built 
by G. Scott and Son, London, in 1843. The 
pumps are now electrically driven and are 
manually controlled. 


RAILWAY WORKS 


On the second day, 5 June, the party travelled 
from Hythe station in a special train on the 
1Sin gauge Romney, Hythe and Dymchurch 
Railway, hauled by the locomotive ‘ Hurri- 
cane,” to New Romney, where the railway 
works and running sheds and the model 
exhibition were examined. The R. H. and D. 
railway, which was opened in 1927, is nearly 
14 miles long, and runs to Ministry of Transport 
requirements. The line formerly operated 
throughout the year, and carried goods as well 
as passengers, but now runs only in the summer 
as a passenger line serving a holiday area. 

From New Romney the party went on to the 
locomotive works of British Railways at Ashford, 
calling en route at Henwood Pumping Station, 
Ashford, where, by permission of Mr. A. F. 
Webster, surveyor and waterworks engineer to 
Ashford Urban District Council, two compound 
rotative beam pumping engines were seen. These 
engines have 9 in diameter h.p. and 174 in dia- 
ment l|.p. cylinders, with strokes of 174 in and 
26 in respectively. They were built by Thomas 
Horn and Sons, London; one being purchased 
in 1881 and the other in 1885. A Cornish 
boiler by Horn was also seen. Neither engine 
is now used, but one was set in motion for the 
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visit by means of a portable air Compressor 

At Ashford locomotive works, where the 
visit was made by permission of Mr. J, E Bell 
works manager, the party saw the repair ang 
rebuilding of steam locomotives and the many. 
facture of engine parts for other Britis!) Railways 
works. Ashford works, which were built jn 
1847 by the South Eastern Railway Company 
now cover some 264 acres. " 


COASTAL LANDSLIP 


On the morning of the last day, 6 June, Mr 
K. W. Adams, resident engineer, British Railways 
Folkestone Warren, conducted the party over the 
anti-landslip and other engineering works jp 
progress there. Mr. Adams had explained, in an 
illustrated talk following the Society’s annual 
dinner on the previous evening, the many prob- 
lems attending the maintenance of the railway 
at the Warren, the largest landslip in Europe, 
and had pointed out the limits of the great slips 
of 1877, 1896 and 1915. At the eastern end 
of the Warren is the sole remaining accessible 
heading of the old Channel Tunnel works of 
1880. Cut by a Beaumont tunnelling machine, 
the heading is 7 ft diameter and about 4 mile 
long. The party entered this heading, which is 
maintained by British Railways for drainage 
purposes. 

Moving next to Dover, the party went to the 
premises of the Harbour Board, by permission 
of Captain R. W. Cook, harbour master, and 
were shown by Mr. J. W. Sutton, chief engineer, 
a model of Dover harbour as it was in 1837, 
They then saw the slipway machinery built by 
S. and H. Morton of Leith, in 1849. This has 
a 28 i.h.p. single-cylinder, horizontal engine of 
ll in bore and 24in stroke, with a Galloway 
boiler of 1888. 

In the afternoon the party visited an eighteenth 
century donkey treadwheel, and a_ horizontal 
horse mill at Marston Hall, Martin, by permission 
of Major C. S. Johnson. The donkey wheel, 
24 ft diameter and 4 ft wide, drew water from a 
well 220 ft deep, and the horse mill, 6 ft I1 in 
diameter over the mortice wheel, drove a chaff 
cutter. 

Finally, two water-driven corn mills were seen. 
Crabble mill (built 1812), a typical town type 
mill, was visited by permission of Mr. E. Manner- 
ing, and Temple Ewell mill (c. 1795), typical of 
those installed in the country districts, was seen 
by permission of Mr. A. Stanley. Neither mill is 
now used commercially, and only part of the 
machinery remains at Crabble, but both mills 
were set in motion for the benefit of the visiting 
engineers. 


RIBBON CUTTING BY SATELLITE 


Texas Instruments Incorporated of Dallas, 
Texas, opened its new 310,000 sq. ft plant for 
the making of transistors and semi-conductor 
devices by using the signal from the American 
satellite Vanguard to cut the traditional ribbon. 
Dr. James R. Killian, Chairman of the President 
of the United States of America’s Advisory 
Committee on Science, delivered the formal 
opening speech and then pressed the button 
which permitted a pre-determined ** bleep” signal 
from the satellite to activate the electronic 
ribbon-cutting device. 

Texas Instruments enjoys a leading position 
in the design and production of transistors and 
related devices. Through its Apparatus Division 
it is an important supplier of complex electronic 
and electro-mechanical apparatus and systems 
for the defence of the United States. Through 
its Geophysical Service it is the largest contrac- 
tual geophysical exploration organisation in the 
world. 

The new plant, which houses the Semi- 
conductor Components Division, is located on 
a 300 acre site in north-east Dallas. It represents 
a major expansion of the company’s manu- 
facturing and engineering facilities and is the 


first of several of buildings planned for the site. 

The building itself, exclusive of equipment and 
land, represents an investment by Texas Instru- 
ments of more than 5,000,000 dol. Its most 
revolutionary design features are a 9 ft space- 
frame between the two floors and a roof of 
thin-shell concrete in hyperbolic-paraboloid- 
shaped units. Within the space-frame are 
contained all services which are fed through 
apertures in the space-frame ceiling and floor 
directly to the point of need in the manufacturing 
area on the second floor and to the engineering 
and administrative area on the ground floor. 
The building’s supporting columns are 63 ft 
apart, thus providing clear space on both floors. 
Extensive use has been made of prestressed or 
precast concrete members in the construction 
of the building. The hollow supporting pillars 
carry conditioned air from units within the 
space-frame. 

The open-air garden courts in the centre of the 
building can be seen from all areas on both 
floors. Around the perimeter of the courts 1s 
a glassed-in corridor which permits viewing of 
all manufacturing operations without intrusion 
into the working areas. 
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USING SILICONES IN TRACTION MOTORS 


ina fair proportion of the traction motors being 
provided for new rolling stock on the London 
Underground, London Transport propose to 
specify armature windings insulated with silicone 
materials. Use of these materials is already 
specified when Metadyne machines are rewound. 
Tests now indicate that the silicone elastomers 
can provide an alternative to the orthodox 
forms of mica-based insulation that Class B 
insulated traction motors have hitherto relied on. 
Experiments over the last ten years with silicone 
insulation in the form of taping and wrappers 
have led to considerable advances in_ their 
practical application and a number of motors 
insulated with silicone materials have been run 
for lengthy periods. During the experiments, 
steps were taken to provide abnormally arduous 
conditions, with temperatures much higher than 
those at which motors normally run. The 
results have been encouraging. 

Most failures in traction motors arise from 


4 well-tried traction 
motor, a large number of 
which are at present in 
use, was selected for the 
tests. This armature is 
insulated with silicone- 
bonded glass mica. A 
ventilating fan is shown 
fitted. 


the thermal ageing of the insulation, which 
leads to carbonisation and tracking. Silicone 
materials have been found to possess a more 
stable chemical structure than other organic 
insulating materials, and their decomposition 
leaves no electrically conducting products. 
Laboratory and accelerated tests, in fact, indicate 
that silicones show greater freedom from ageing 
than organic materials; but none of the tests 
can reproduce exactly the conditions encountered 
by a traction motor: the proof of the materials 
must be under service conditions over a longer 
period than has been available. 

A silicone is a silicon-organic compound based 
on a silicon-oxygen structure with hydrocarbon 
radicals bonded to the silicon atoms. They can 
take many forms, but for electrical purposes the 
most important are the silicone resins and 
elastomers. Silicones are more expensive than 
their organic counterparts. However, it is not 
possible to generalise about costs for all types 
of machine. For the type LT.100, a traction 
motor in widespread use, the additional cost of 
insulating the armature with silicone materials 
is less than 5 per cent of the total cost of re- 
winding the machine—an increase that can be 
justified if improved armature life can be 
obtained. And this seems likely. 

Because silicones are suitable for work at 
higher temperatures, it becomes possible to 
reduce the size of machines. This is useful in 
traction applications, where weight and size are 
important; the smaller machine would also be 
cheaper in first cost. But whereas the traction 
motor designer may be tempted to produce the 
smallest machine possible for a given output, 
the user of the machine may well prefer to 
see some of the potential up-rating used to 
mprove the slot space factor (and therefore the 
reliability), at the expense of a larger machine. 
London Transport suggest that the conflict 
between these viewpoints may be resolved in 
compromise: a totally enclosed machine of the 


same dimensions as existing ventilated machines 
might be produced. 
TEN YEARS DEVELOPMENT 

In 1948, development work was started at the 
central railway overhaul works of London 
Transport to produce a satisfactory silicone 
insulated traction motor. The motor selected 
for the tests was the LT.100 type. This machine, 
which was designed in 1938, is basically similar 
to the traction motors being designed to-day, 
and was chosen because of the large number at 
present in service. It is a 168 h.p. (one hour 
rating), 600V 4-pole machine. It has 31 
armature slots, five conductors to each slot and 
is wave wound. The armature slot space factor 
is higher on this motor than on any other in 
service on London Transport’s railways, and 
this fact ensured that if silicone insulating 
materials were satisfactory on this type of 
machine, it would be possible to use them on 








other machines where the armature slot space 
factor is lower. 

When the tests were started the only silicone 
compounds suitable for motor insulation were 
the silicone resins which could be used in place 
of organic varnishes in combination with woven 


glass and mica. For this reason the method of 
insulating the first motor for test was to substitute 
woven glass tape and silicone varnish for the 
paper and shellac which were used in the existing 
scheme of insulation. Three of the armature 
conductors were insulated with a_half-lapped 
layer of glass mica tape bonded with silicone 
varnish, but to obtain the required armature bar 
dimensions it was only possible to apply a butted 
layer on the remaining two. The earth insulation 
consisted of silicone bonded glass mica tape 
wrapped round all the conductors and this was 
retained by a half-lapped layer of white glass 
tape. At each stage of insulation the armature 
bar was painted with silicone varnish and 
finally it was pressed in a hot press to cure the 
varnish. The use of the hot press introduced 


production difficulties, which led to the abandon- 
ment of this method of insulation in favour of 
further tests on the then newly introduced 
silicone elastomers. One motor, however, was 
insulated in this manner and entered service in 
November, 1952. In December, 1953, it was 
withdrawn from service because the ventilating 
fan had broken and the opportunity was taken 
to return it to service without the fan, so that 
the running temperature would be raised. The 
motor is still running in this condition. 

During 1952, semi-cured silicone elastomer 
materials were introduced into this country, 
and between 1953 and 1955 four LT.100 traction 
motors were insulated with these materials in 
combination with silicone bonded glass mica 
tape. The insulation of these armature bars was 
silicone bonded glass mica tape on the individual 
armature conductors and an outer layer of 
semi-cured silicone elastomer coated glass tape 
to act as earth insulation. The semi-cured 
elastomer was later cured in an oven to bond the 
layers of tape to form a sheath round the 
armature bar. The armature bar was completed 
by an outer wrapping of white glass tape which 
was afterwards varnished with a silicone varnish. 
Two of these machines were also fitted with 
field coils insulated with silicone bonded 
flexible mica between the turns of the coil, and 
an outer wrap of semi-cured silicone elastomer 
coated glass tape, covered with a layer of white 
glass tape and finished with a coat of silicone 
varnish. The running temperatures of these 
two machines were raised by omitting the venti- 
lating fan and blocking the armature core 
ventilation ducts. 

During manufacture of these armature bars 
it was found that on occasions the silicone 
elastomer failed to cure. Silicone elastomers 
require very careful temperature control during 


These traction motor 
field and interpole coils 
are insulated with semi- 
cured silicone elastomer 
and glass materials. 


the curing operation, the later stages of which 
must be carried out in the presence of oxygen, 
otherwise the cure will be inhibited. It is 
necessary to use a two temperature curing cycle— 
first at a lower temperature to initiate the cure 
and then at a higher temperature to complete the 
cure. If too high a temperature is used too 
soon, bubbling and sponging may occur. As 
some of the semi-cured materials are also 
sensitive to contamination by organic substances, 
it will be seen that their use presents production 
problems which require special equipment. 

Early in 1956, one of the four machines which 
was insulated with a combination of glass mica 
tape and silicone elastomer failed with an 
armature insulation defect. Examination of the 
machine indicated that in spite of the severe 
arcing which had taken place at the point of 
failure, the surrounding insulation remained in 
good condition and showed no sign of carbon- 
isation under the intense heat. Examination of 
the undamaged armature bars showed that the 
silicone elastomer had failed to fully cure, with 
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REMOTE CONTROL OF MECHANISMS 


oo 





Developed for use with valves in gas and 
chemical works, the servo-mechanisms made 
by the Tully Engineering Company Limited, 
Northern Road, Newark, Nottinghamshire, are 
now available for any application requiring 
remotely-controlled angular or straight line 
motion. Basically, the power unit consists of 
a reversible electric motor, driving a suitable 
mechanism to provide the motion required, the 
whole being enclosed in a casing which can be 
bolted on or adjacent to the mechanisms being 
operated. Adjustable limit switches are incor- 
porated, together with safety equipment to 
prevent accidental operation. Three forms of 
power unit are at present in production, together 
with suitable control equipment, and other 
variations of the basic type are being developed. 

Rotational movement up to a maximum of 
300° is provided by the Mark II unit, which, in 
its standard form, operates on 230/250 volts, 
single-phase current, but can be supplied for 
any other standard single-phase current to order. 
The unit is weatherproof, and the casing can be 
either of cast iron or of cast aluminium alloy. 
It will operate in any position, and under 
conditions where the ambient air temperature is 
as high as 40°C. A remote position indicator 
can be fitted if desired. Torques from 1:1 to 
268 Ib-in can be produced by standard units, 
at speeds from 81 to 0-36 r.p.m.; other output 
speeds and torques are also available. 

For mechanisms requiring a comparatively 
small straight line motion, such as globe or 


A typical Tully servo unit, the Mark III, is 
shown here arranged to operate a 6in steam 
valve. 
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slide valves, the Mark III unit is suitable. This 
gives a quick-acting motion, normally throy 

a small external linkage, though it can be 
arranged for direct coupling. It consists of g 
totally enclosed electric motor driving a screwed 
shaft and a phosphor bronze nut which move the 
output shaft through a slotted lever. Adjustable 
limit switches are provided and there is a detach- 
able handle for hand operation of the unit if 
necessary, as in the case of power failure 
A safety interlock in the electrical circuit prevents 
the motor from being started when the handle 
is in position. A remote position indicator can 
be fitted. The unit operates on 400/440, 3-phase 
50 c/s current, and has, in its standard form, 
an angular movement of 60° on its output lever. 
Torques of from 1,140 to 1,250 Ib-in are 
available. 

The Mark IV unit provides multi-rotational 
motion, being driven from a reversing motor 
through a worm reduction gear. Standard units 
are available for output torques from 830 to 
680 Ib-in. Operating voltage is 400/440, 3-phase, 
50 c/s current. A handle for manual operation 
with safety interlock is standard equipment, 
Like other units in the range, the Mark IV 
mechanism can be fitted with a remote position 
indicator, and can be made for non-standard 
speeds and torques. 

All the power units are equally suitable for 
control by remote push-buttons or for incor- 
poration in a fully automatic cycle, and switch- 
gear can be supplied for either application. The 
simplest control of all is a small panel with 
directional push buttons and an isolator switch, 
and at the other extreme there is the fully 
automatic process control system which provides 
for a variable cycle duration, and can be con- 
structed for cycle periods ranging from 10 seconds 
to 1,000 hours. 





Continuing Using Silicones in Traction Motors 


_the result that when the armature bar was fitted 
into the armature slot the silicone rubber had 
been reduced in thickness at the bottom corners. 
In addition there were indentations in the 
silicone rubber under the banding wire, due to 
the localised pressure at these points. It was 
considered that the reduction in the thickness of 
insulation at certain points, due to the plasticity 
of the incompletely cured silicone elastomer, was 
the cause of the failure and it was decided that 
the use of semi-cured silicone elastome1 should 
be abandoned. Development work was therefore 
concentrated on the use of fully cured silicone 
elastomer tapes for the armature bar insulation. 

By this time silicone adhesives were available 
and a fully cured silicone elastomer impregnated 
glass tape was developed, which was coated with 
a thermo-setting pressure sensitive silicone adhe- 
sive. A tape having the desired electrical and 
mechanical characteristics was produced as 
thin as 0-006in and it was thought that this 
would be more suitable than glass mica tape for 
the insulation of the individual armature 
conductors. With glass mica insulation on the 
armature conductors there is a risk of the mica 
splittings fracturing at the sharp bends on the 
edges of the conductor, which reduces the 
di-electric strength of the conductor insulation at 
these points. By using a silicone elastomer 
tape, which is flexible and homogeneous, these 
difficulties are overcome and, in addition, the 
resilience of this insulation resists damage by 
vibrational and other stresses occurring in 
service. 

As the minimum thickness of the silicone 
elastomer glass tape was greater than the 
thickness of the glass mica tapes used for the 
armature conductor insulation, it was only 
possible to insulate three of the five armature 
conductors, the remaining two being left bare. 
The earth insulation consisted of two _half- 
lapped layers of silicone elastomer glass tape 
coated with a pressure sensitive silicone adhesive, 
and finally a half-lapped layer of white glass 


tape varnished with a silicone varnish. An 
armature insulated with this coil insulation 
entered service in the middle of 1957. 

A number of armature bars which were 
insulated in this way were submitted to laboratory 
tests which were designed to simulate the 
effects of centrifugal force and temperature. 
These tests, which were carried out in conjunction 
with Midland Silicones Limited and H. D. 
Symons and Company Limited, indicated that 
the bars were well able to withstand the 
mechanical stresses likely to be encountered under 
operating conditions. They were also heated 
to 200° C for nine days and then to 330° C for 
25 hours. No adverse effects could be detected 
as a result of this heating cycle. 

Under high tension test it was found that 
breakdown of this system of insulation occurred 
to earth as a result of tracking across the adhesive 
layer. For this reason, and to utilise the avail- 
able space in the armature slot to its full extent, 
it was decided to substitute a fully cured silicone 
elastomer impregnated glass wrapper for the 
tape which was previously used for earth insula- 
tion. This alteration more than doubled the 
breakdown voltage to earth. It means, however, 
that only two of the armature conductors can be 
insulated, leaving three bare. Twelve LT.100 
traction motor armatures are being insulated in 
this way and, in order to distribute the pressure 
under the banding wire more evenly and to 
prevent local indentation of the insulation, 
strips of epoxy resin glass laminate are to be 
inserted between the armature bars and the 
armature bands. It may be possible, however, 
to obviate the use of the epoxy resin bonded 
glass laminate by the substitution of polyester 
resin bonded glass rovings for steel banding wire. 


SILICONES IN METADYNES 


While experiments were being carried out with 
the LT.100 traction motor, it became necessary 
to re-wind a number of Metadyne machines, 
which are used for traction control purposes on 


certain types of rolling stock, and more than 
50 of these machines have now been re-wound 
with silicone insulation. At the time the 
decision was taken to use these materials, it 
was thought that the semi-cured silicone 
elastomers would give satisfactory service, and 
an armature bar was therefore developed using 
this material in combination with glass mica 
tape. In fact, this armature bar has given good 
service, in spite of the silicone elastomer failing 
to cure on occasions, because the armature has 
a tapered slot and slot wedges are used in place 
of banding, so that there is less tendency for 
the elastomer to be displaced under pressure. 
Under fault conditions, this type of machine 
can overheat and failures have occurred due to 
the solder melting in the commutator risers. 
No damage appears to have occurred to the 
silicone insulation under these conditions and a 
solder with a higher melting point is now used. 
The Metadyne machine also incorporates an 
auxiliary machine, known as a regulator, which 
is used for speed control purposes. This 
machine is of a wire wound type and under 
fault conditions this also may overheat. It is 
now the standard practice to re-wind this 
machine with silicone materials, using glass- 
covered wire bonded with the silicone varnish. 
The earth insulation is silicone bonded glass 
mica and the complete coil is impregnated with 
a silicone varnish. The varnish used for 
impregnation is not a true silicone varnish but 
one modified by co-polymerisation with an alkyd 
resin. The modified silicone varnishes are 
valuable for many applications where resistance 
to oils and solvents and high bond strength are 
important. Although the maximum operating 
temperature for a modified silicone varnish 1s 
lower than that of a true silicone varnish, and 
they do not possess the advantage of leaving 4 
non-carbonaceous residue on decomposition, 
they are useful when re-winding machines which 
have to endure intermittent overloading rather 
than sustained operation at elevated temperatures. 
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HIGH VOLTAGE PROSPECT 


The 17th biennial convention of CIGRE 
(Conférence Internationale des Grandes Réseaux 
Fletrique 4 Haute Tension) was opened in 
Paris on 4 June by the Permanent Secretary, 
Ministry of Industry. It had been hoped that 
the ceremony would have been performed by the 
Minister but other business prevented his pres- 
ence. At the opening, tribute was paid to the 
memory of Robert Schmidtt, a former President, 
and the delegates—it was said there were over 
1.700 of them—and their ladies were made wel- 
come by Mr. G. Silva, the President. The 
CIGRE convention has become one of the great 
meeting places for those engineers whose interest 
centres mainly in electricity; for the construction 
and operation of large systems involves almost 
all branches of that field of engineering—from 
the construction of machines to radio links for 
communication. 

Nearly 130 papers, from representatives of 
most of the 49 countries in which CIGRE has 
members, were divided for discussion into 14 
goups, each group having a covering report. 
Only the questions raised by these reports were 
tabled for active discussion. Even so, to com- 
plete the agenda in the eight working days of the 
meeting, the reports were again divided into 
two series, discussions on each series taking 
place concurrently in separate rooms. This 
article therefore covers only some of the working 
sessions. 


TELETRANSMISSION 


Group No. 34, chairman Mr. L. Richard 
(Belgium), considered the questions posed by 
Mr. A. Chevallier in his report on eight papers 
concerned with teletransmission, that is, methods 
of centralised metering and control by remote 
indication. The practice of the CEGB 
(paper 346) was an example. Before Vesting day, 
five different systems had been in use over about 
25 years, so that wide experience had been 
obtained. Standardisation was begun in 1948, 
but it was standardisation of components only, 
which still left wide possibilities of local variation 
by component arrangement. Reliability was 
the keynote, and had transistors reached their 
present degree of reliability, they would un- 
doubtedly have been used. As it was, fully 
transistorised components were now being 
introduced. The electronic equipment involved 
in telemetering operated at 50 V d.c. supplied 
first by transformers and rectifiers from the 
mains; second by emergency batteries and third 
by diesel generator sets. The batteries were only 
required to tide over the very brief period 
between a mains failure and the manual starting 
(by push button) of a diesel set. 

The amount of time lag in telemetering 
instruments operated by pulses was bound up 
with cost. For most purposes the CEGB had 
standardised an instrument which registered 
80 per cent of full value in 12 seconds and 
100 per cent in 24 seconds; these figures relating 
to sudden large changes. For the slow changes 
met with in practice the error rarely exceeded 
lt per cent. High-speed response was of no 
value if the load on the sets could not be adjusted 
a quickly. High-speed response indication 
(of the order of 3 or 4 seconds) was, however, 
used to indicate cable overloads. 

As a general rule in Britain, communication 
was by Post Office telephone line, which had 
proved satisfactory for most purposes. However, 
visual instructions, displaying such orders as 
“false load,’ “* lower load,’ were being used, 
particularly for those cases where orders had 
to be given to several stations simultaneously. 

Anentirely different method of telecommunica- 
tion was that installed in Morocco (paper 319). 
Difficulties operated against a land line so a 
high-frequency radio link was used. Owing to 
the ground configuration, two reflectors were 
hecessary ; one set being on top of the intervening 
Mountain and involving a double reflection, 


changing the angle both in elevation and 
azimuth, and the second on the next hillside, 
reflecting the wave back to the second station, 
which was on “ dead” ground as regards the 
hilltop reflector. The system had been working 
very satisfactorily; long-life valves were used, 
and of the 200 employed, none had failed in 
two years. In order not to over-run them, very 
close control was kept of the filament voltage. 
Performance checks were made annually. A 
falling-off was usually observed after about 
10,000 hours, and the valves were generally 
unfit for service after 12,000 hours. The link 
had only been out of operation, for any cause, 
five times in a year of service. 
COPPER UNDER STRESS 

Group 12 (chairman, Mr. E. T. Norris, re- 
porter, Mr. R. Langlois-Berthelot) was concerned 
with transformers. One of the problems facing 
the transformer builder was that very little detail 
knowledge was available of the mechanical and 
physical properties of copper over the range of 
stresses used. Copper only developed truly 
elastic properties after cold working—and even 
then the characteristics were largely dependent on 
the impurities. Pure copper was an excellent 
conductor due to its low resistance, but had very 
poor mechanical strength. Impurities improved 
the strength but also increased the resistance. 
For this reason, silver was added as an “impurity” 
and imparted “cold work” elasticity to the 
copper. 

Mechanical properties were also involved in 
the shrinkage of coils which takes place during 
drying andinuse. A transformer was now under 
construction in which, contrary to normal 
practice, the windings were supported on the 
ground and the core on the coil stacks. Thus 
any shrinkage would be followed up by a descent 
of the core, and the position of the latter therefore 
gave an exact indication of the shrinkage 
occurring. A lever system with a one-to-four 
ratio had been incorporated to give an external 
indication. Present results showed that all 
shrinkage so far had occurred during the “ dry 
air” stage. Changes occurring in coil size 
also inevitably affected the insulation; paper in 
oil appeared to have some elastic properties and 
could accommodate changes. 

The subject before Group 11 was generators, 
and 13 papers were grouped in the report by 
Mr. A. Wust (chairman Mr. G. Belfils). Methods 
of cooling came infor much discussion particu- 
larly in view of the larger sizes of alternator now 
under manufacture. Direct cooling by liquid 
or gas reduced the size needed for a given output, 
but there was not agreement as to which offered 
the better economy. No plant using a liquid- 
cooled rotor was described. For the size of set 
at which it was economic to change from 
hydrogen cooling to liquid cooling, a figure of 
320 MVA_ was. suggested. Liquid cooling 
implied pumps, high-pressure hydrogen needed 
compressors—both had to be driven. One 
suggestion was to limit the use of high-pressure 
hydrogen to rotor cooling, using pressures above 
two atmospheres. Any pressure above this was 
probably best supplied by a motor-driven blower: 
up to this value a single stage centrifugal 
compressor could be used. 

A speaker pointed out that though the ancillary 
equipment needed for water cooling was fairly 
expensive—apart from the pumps there were 
the special tubes and the conductivity checking 
instrument—yet the expense could be largely 
offset by the reduction in the amount of grain- 
oriented steel required for the stator, perhaps 
as much as 20 tons. This figure was queried by a 
later speaker who pointed out that it would 
depend on the internal diameter of the stator. 
Rotor dimensions must be governed by the vital 
need for obtaining sound material and reasonable 
stress levels. There was probably an optimum 
gas pressure for each design. Another point 
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made was that the risk of ionised gas following a 
breakdown was obviously much less when water 
cooling was employed. 

Results of asynchronous running of machines 
(paper 115) as quoted by different speakers 
showed considerable disagreement. In one case 
30 MW machines feeding a network were run 
for two hours asynchronously generating 12 MW. 
When the field was restored the machines 
re-synchronised. This was not the case in a 
series of tests described by another speaker. 
Here 60 MW machines, with synchronous 
reactance of 200 per cent were feeding 72 MVA 
step-up transformers. Opening the field dropped 
the stator voltage to 64 per cent of normal and 
the slip reached 2-8 per cent before the governor 
acted to reduce the load. The temperature limit 
was probably reached in less than 10 minutes. 
Restoring the excitation did not cause the 
machine to re-synchronise, and it was therefore 
considered prudent operation to stop a machine 
if lost excitation could not be restored in a very 
few minutes. 

The insulation of large machines (papers 
129 and 108) formed the next section for 
discussion. Resin-bonded mica certainly gave 
better adhesion to the copper than asphalte, 
though the latter had more flexibility, and some 
was essential to allow the windings to be closed. 
Very little information was available regarding 
the effects of continued stress on resin-bonded, 
reconstituted mica, but it was probably subject to 
corona erosion. Curves that did exist suggest a 
life of 10 years for the resin-bonded product as 
against 100 years for the natural material. It 
was also pointed out that much insulation damage 
was mechanical, and occurred during handling. 
As far as possible materials that did not contain 
solvents should be used, as on drying out, there 
was always a risk of the formation of voids. On 
the question of pressure tests, the point was made 
that high-tension d.c. did not impose the same 
fatigue load as a.c., but tests varied widely 
in practice, and the chairman hoped for specific 
recommendations on testing procedure at the 
next convention. 


CIRCUIT BREAKERS 


Circuit breakers, Group 13, under the chair- 
manship of Mr. H. Schiller, included 10 papers, 
dealing with air-break and minimum-oil types 
which were reported on by Mr. H. Puppikofer. 
The dependence of dielectric strength on the rate 
of air flow (paper 105) was confirmed by several 
speakers. It did not appear to be due to water 
droplets. Swirl in the airstream could be better 
reduced by the use of guide fins rather than a 
mesh; in any event the design of the air passages 
was important. Measurements of dielectric 
strength on a single breaker showed a scatter 
greater than was found between different 
breakers. The recovery values were equally 
scattered. A suggested cause was the incomplete 
scavenging of hot air from between the contacts, 
which schlieren photographs showed could 
remain for several milliseconds. As regards 
limiting the peak value of transient currents, one 
speaker suggested that it seemed an unnecessary 
complication to introduce a range of resistors 
when the ordinary lighning arrestor was sufficient 
for local limitation. 

The four-parameter method for the synthetic 
testing of circuit breakers (paper 151) came in 
for some criticism, mainly on the grounds that 
it involved a considerable amount of test 
equipment and that it pre-supposed the para- 
meters of a network to be known before the 
network was constructed. It was also pointed 
out that there already were standard testing 
forms, produced by I.E.C., in existence. Synthetic 
testing was required, however, owing to the 
steady increase in the capacity of circuit- 
breakers which was taking them beyond the 
capabilities of testing stations. Direct tests 
were always best though. All agreed that post- 
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arc studies were most important, but were very 
difficult to carry out and even more difficult to 
interpret correctly. 

The point was made that faults occuring some 
distance along the line could impose greater 
forces on the breaker than those which occurred 
at the terminals, even to the extent of overloading 
the breaker. 

Re-striking was always a problem, and should 
be eliminated if possible. It could occur in oil- 
quenched breakers if the oil jet operated too 
early. In one series of tests, switching shunt 
reactors, faults could not be evolved with a rod 
gap of 1S5in, below 250kV. When flashover 
did occur however, it appeared to set up high 
frequency oscillations capable of causing re- 
ignition. Equally re-ignition could cause a 
flashover. No fault occured at 18in gap, but 
when repeated at 132 kV the breaker showed a 
greater tendency to re-strike even when shunted 
with a 20 k® resistor. 


SUBMARINE CABLES 


The thirteen papers in group 21 (Chairman, 
Prof. J. C. van Staveren, reporter Dr. L. G. 
Brazier), high voltage cables, raised several points 
of interest and controversy. The claims for the 
flat, twin-core submarine cable (paper 201), 
came in for heavy criticism. It was pointed out 
that single-core cables could normally be laid 
within a few feet of one another, close enough to 
eliminate magnetic fields that might affect a 
ship’s compass. In any event, there was no 
effect at depths greater than 15 fathoms. 
Another snag was that failure of one core would 
inevitably affect the other, and jointing would 
be difficult. Against these points must be set 
the great advantage that only a single laying 
operation was needed (laying being the most 
hazardous part always since it relied on the 
weather) and that being lighter in construction, 
the cable should be easier to handle. 

All speakers were agreed that absence of joints 
made laying easier, with the one point of the 
difficulty of transporting very long lengths. 
Flexible joints had been greatly improved 
recently, but any joint should be regarded as a 
mechanical discontinuity, and therefore a weak 
link. 

A few notes were given on the projected link 
across the English Channel. In the original 
plan which was based on transmission at 132 kV 
a.c., a pre-impregnated gas-filled cable, without 
joints was envisaged. The final choice, however, 
had been for 100 kV d.c. using solid power 
cables of 0-525 sq. in cross section for a capacity 
of 160 MW. Two cores would be laid from 
Britain and two from France, laid close together 
and jointed in mid-channel. Another speaker 
favoured the use of gas-filled cables up to depths 
of 150 fathoms. Continuous lengths up to 
20 miles could be pumped full in about two hours. 

For the protection of submarine cables, paper 
205 gave an account of a method of ploughing 
into the sea bed. One speaker instanced a case 
where the cable was cemented into the dock 
structure, and another where a cable supposedly 
laid to sink in the mud had not in fact done so 
as it had been laid with too great a tension 
(the fact was discovered when the cable was 
damaged by a trawl). Another risk was hanging 
in a catenary between two high spots; under this 
condition any tendency to twist, due to the 
method of construction or of laying would impose 
undue strain on the cable. Bending at too 
acute an angle over pinnacle rocks could be 
avoided by using a lock-type armour which 
restricted the radius. Near shore, malleable 
iron protectors could be used to give mechanical 
protection; by increasing the submerged weight 
they would also reduce movement of the cable 
by tides. Special abrasive-resistant armour could 
be used in spots known to be particularly bad. 

In construction, the use of plastics opened up 
a new field, but it was felt that insufficient 
knowledge was yet available of their behaviour 
under electrical and mechanical stresses. They 
should, however, te perfectly satisfactory for 


depths at least as great as 150 fathoms. Plastics 
coating for the reinforcement offered a measure 
of protection against corrosion, but there was 
always the risk of local damage to the coating, 
whereupon corrosion would promptly ensue. 
An extruded plastics insulation certainly lent 
itself to production of long continuous lengths. 
Plastics film could also be used as a wrapping. 


PLASTICS INSULATION 


In the subsection dealing with special aspects 
of d.c. cables, any definite answer to what 
might be the maximum electric gradient in any 
particular dielectric, was avoided. Most speakers 
felt, as earlier, that too little was known 
about plastics properties to make a categorical 
answer, and the same applied to the question 
whether plastics would prove superior to impreg- 
nated paper. It was thought, in agreement with 
paper 209, that conventional cable tests should 
be modified for different dielectrics, leading to 
accepted international standards. Also a plea 
was made for consistency in the use of units for 
simplicity of understanding and so that direct 
comparisons could be made. Cables with 7$ mm 
plastics insulation had been safely tested at 100 kV 
(peak) a.c. (equivalent to 70 kV r.m.s.) for | hour 
and also at 85kV r.m.s. Tests were proposed 
using d.c.; small samples tested at 100 kV at 
20° C for 100 voltage reversals, later broke down 
at less than 200 reversals when raised to 60° C. 
It was thought that the stresses imposed by these 
tests were much more severe than using a.c. 
There was distension of the lead sheath and migra- 
tion of the compound. The limiting factor 
regarding the gradient permissible in oil-and- 
paper insulation was the amount of ionisation 
that occurred. 

On the use of plastics for cable insulation, 
several points arose. Economics entered largely 
into the picture, for the cost was high although 
high electric gradients could be imposed resulting 
in a thinner layer of insulation. Both polystyrene 
and terylene had been used, though neither were 
wholly satisfactory. The thermal properties, 
while being steadily improved, were still not very 
good, but the price would have to be reduced 
by a factor of 4 to make them competitive with 
impregnated paper. This led to the suggestion 
that plastics should only be used on the more 
highly stressed sections of the line, and then in 
the form of a wrapping film. 

One speaker mentioned a 22 kV line for a 
traction supply, which was carried on poles— 
both features being generally counted as being 
tests of cable performance—which had operated 
satisfactorily for many years. Another referred 
to polyvinylchloride covered cables in Australia 
that had been buried direct in the ground. A 
cable in use near Stockholm had no metal sheath- 
ing at all. P.V.C. was recommended as a 
suitable material as its junction did not require 
skilled labour, and joints could be made in 
three minutes. It was also said to be more 
uniform in quality, but was better used in layers 
than extruded. 

The smooth surface of these plastics was a 
disadvantage as it did not allow oil or gas to 
penetrate the length of the cable at all easily. 
For this reason, special roughening techniques 
(paper 207) had been evolved which met with 
approval, although it was questioned if true oil 
** impregnation * could ever be attained. Pump- 
ing and filling would certainly be impossible with 
a smooth film. Unlike paper-insulated cables, 
it was possible to make a visual check of the 
filling of plastics covered cables by light reflection; 
visual observation of discharges could also be 
made. 


BETTER FOR D.C. 


The life of polyethylene was probably longer 
with d.c. than with a.c. due to the discharges 
that occurred in any cavities. A comparison 
was offered that a cable which stood up for 
1 hour at a.c. would last for one year when 
transmitting d.c. Operation in general was 
quite satisfactory up to 60°C, but at 80 C 
sharp changes in the molecular structure occurred 
leading to quite different characteristics. 
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Groups 40 and 42 (chairman Mr. P. Sporn 
reporter Mr. F. Cahen) considered the trans. 
mission of supplies at voltages above 229 kV 
There were 16 papers. In view of their inevitable 
prominence on the landscape, a plea was raised 
for designers to remember the aesthetic side when 
planning the larger pylons. As regards appear- 
ance, lightning interference and other factors 
it might be better to use underground cables: 
however these were far more costly than over. 
head lines—in Great Britain the ratio was about 
16to 1. One speaker showed a graph illustrating 
how costs rose with higher voltages so that above 
about 650kV any savings by increasing the 
voltage would be marginal. His deductions did 
not pass unchallenged however. 

In Britain (paper 413) at the time of Planning 
the “super grid” looking ahead as far as 1970 
no great advantage could be seen in going 
above 275kV. A ring of 150 miles length was 
to be built in south Scotland, linking Edinburgh 
and Glasgow at the east and west extremities, 
with connections to England near Carlisle and 
also to the north of Scotland pumped storage 
plant at Loch Awe. The grid must be designed 
to allow for the addition of stations with installed 
capacities of 1,000 MW (sets of 200 MW), 
During off-peak periods the load would be carried 
by one or two stations only and at these periods 
the system would be at its maximum instability, 
At this time, too, the pumps would be making 
their maximum demand, and would be the first 
items to be ** shed” in case of necessity as their 
loss would not endanger the general supply. 
British practice now tended to include reactive 
compensation, much as Sweden had done 
(paper 414). 


CORONA LOSSES 


Increase in transmission voltage brings with it 
increases in corona discharge and in radio inter- 
ference. Mention was made of a test line being 
laid down in the United States, 7$ km long for 
voltages from 460 kV to 750 kV. Most speakers 
reported that the use of bundled conductors 
reduced the corona losses to reasonable levels— 
reductions of about !10dB were mentioned 
(paper 409). One speaker gave a_ theoretical 
reasoning for this based on the square root of 
the number of discharges. Tests on one line 
were mentioned at a gradient of 16 kV per cm 
(corresponding to the application of 380kV 
to a 275 kV line). The greatest losses occurred 
during periods of wet ice, but these were only 
rarely met with. It was also shown how greatly 
the losses were increased by the presence of 
grease used to combat corrosion. Air density 
(paper 408) also was a factor, and it was shown 
that the experimental results could be calculated. 

Attention was drawn to similarities between 
the calculation methods put forward by Dr. 
Adams (paper 309) which utilised only design 
features to give comparison of various designs, 
and a similar formula put forward in 19952. 
It could prove a useful tool for designers. 

PAPERS MENTIONED IN THE TEXT 

105 L. R. Bergstrom and W. Pucher. ‘“ Investigation of the 
Dielectric Strength of the Compressed Air in Air-Blast 
Circuit-Breakers.” 

108 G. Belfils, A. Wust and L. Carpentier. ‘* Report on the 
Work of the Study Committee on Generation (No. 17).” 

115 P. C. Kovacs and F. Csaki. ‘ Asynchronous Running 
of Turbo-Generators.” : 

129 K. Abegg, C. Caflisch and F. Knapp. ‘ Research into 
Improvement of Resistance to Ageing of the Stator Insula- 
tion of Large Alternators.” 


151 H. Meyer. ** Report on the Work of the Study Committee 
on Circuit-Breakers (No. 3), with appendix by A. Hoch- 
rainer. 


201 J.S. Mollerhoj, C. T. W. Sutton and A. M. Morgan. “ Flat 
Pressure Cable for Submarine Installation.” 
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Cables in Japan.” 
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Materials and Oils.” ; 
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200 kV Wood Pole Circuits.” » ; 
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Maroc.” 


346 P. F. Gunning and M. Kaufmann. ‘* Modernisation of the 
British Grid Control Networks.” 

408 R. Bartenstein and J. Meyer de Stadelhofen. ‘“* Influence 
of Air Density on the Level of Radio-Electric Interferences 
Caused by H.V. Lines.” : 

409 R. Bartenstein. *‘ New Investigation on Interference Levels 
at the 400 kV Research Station in Mannheim-Rheinau. 
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pook Reviews 


ENGINEERING WITH ENZYMES 


Biochemical Engineering. Edited by R. STEEL. 
Heywood and Company Limited, Ingersoll 
House, 9 Kingsway, London, W.C.2. (SOs.) 

The subject of the book is constructional engi- 

neering on a sub-microscopic scale, in which 

enzymes are used to build up simple or complex 
molecules or to trim down molecules. By such 
processes, molecules like streptomycin can be 
built—this particular molecule provoking the 
comment from Professor Kluyver that “ it can 
most aptly be described as the product of an 

organic chemist just before his admittance to a 

lunatic asylum. The structures of each of the 

three moieties of the molecules are equally 
irrational and the mere idea that Nature has 

thought fit to combine these elements to form a 

molecule with remarkably specific action tends to 

depress the most modest among biologists.” 
Biochemical engineering, the industrial appli- 
cation of biochemical processes, is a combined 
operation in which the biochemist, the micro- 
biologist, the geneticist, and the chemical 
engineer are all involved. Typical products are: 
alcoholic drinks, pure chemical materials such as 
citric and lactic acids, vitamins, and antibiotics. 
It is a subject that has received little attention— 


except by brewers and distillers using traditional 
methods—until the last few years, when a very 
rapid expansion started to take place. Fortun- 
ately the expansion is accompanied by the 
availability of new research tools: the electron 
microscope, chromatographic analysis, artificial 
mutation of organisms—to mention a few. But 
there is a need for a consolidation, a drawing 
together of the loose threads left by the industry 
in its rapid progress along paths of research that 
appear commercially attractive. 

The present volume manages to draw together 
some of the threads. It is an expanded version 
of a course of ten post-graduate lectures given at 
the Manchester College of Science and Techno- 
logy in the spring of 1957, with an introduction 
by Sir Harold Hartley. Three sections covering 
the principles, scope, and trends of biochemical 
engineering offer an interesting introduction to the 
generalreader. The remaining sections deal with 
particular aspects of the subject, for example, 
micro-organisms, substrates, sterilisation, reco- 
very of fermentation products, and equipment 
design. These are for the post-graduate student. 
Lists of references appear at the end of each 
section. 


NEW BOOKS 


The Ultra High Frequency Performance of Receiving 
Valves. By W. E. BENHAM and I. A. Harris. 
MacDonald and Company (Publishers) Limited, 
16 Maddox Street, London, W.1. (28s.) 

The objects of this book are first, to present the 

theory of the conventional valve as a circuit element, 

enabling linear circuit analysis to be applied to the 
problem of valve amplifiers for small signals at 
ultra high frequencies; and second, to give a simple, 

detailed account of the electronic processes in a 

valve. The account is not only intended to form a 

basis for the u.h.f. theory of the valve, it is also 

intended to provide a sound introduction to the 
transit time theory of thermionic devices and to 
provide the mathematical apparatus for the investi- 
gation of new problems within the scope of the 
theory. The standard of mathematics demanded of 
the reader is within the normal attainments of 
engineers and physicists. An elementary knowledge 
of valves, amplifiers, mixers, and circuit analysis is 
assumed. Although the treatment is mainly theoreti- 
cal, numerical calculations using practical values are 


introduced from time to time. There is also a 
chapter on electrical noise. 

An Introduction to Probability Theory and Its 
Applications. Vol. 1. By WitLiAM FELLER. 


Second edition. John Wiley and Sons Incorporated, 
440 Fourth Avenue, New York 16, N.Y., U.S.A. 
(10:75 dol); and Chapman and Hall Limited, 
37 Essex Street, London, W.C.2. (86s.) 
In the second edition new emphasis is laid on waiting 
lime, a topic now serving as a unified thread through- 
out the book. A new third chapter has been intro- 
duced that illustrates the power of combinatorial 
methods by deriving in an elementary way important 
results previously obtained by advanced analytical 
tools. A new stress on the essential unity of recurrent 
events and Markov chains has permitted improve- 
ments and simplification, but at the cost of a change 
from the terminology of the first edition. A new 
chapter has been added on compound distributions 
and branching processes. 


Electronic Designers’ Handbook. 
LaNDEE, DoNovAN C. Davis and ALBERT P. 
ALBRECHT. McGraw-Hill Book Company Incor- 
porated, 330 West 42nd Street, New York 36, 
N.Y., U.S.A. (16°50 dol); and McGraw-Hill 
Publishing Company Limited, 95 Farringdon Street, 
London, E.C.4.  (128s.) 


The handbook is for students and engineers and is 
intended to provide adequate technical discussions, 
design data, and basic design procedures for the 
solution of many design problems. Design examples 
are included in the text to illustrate the application 
of the data to specific problems. The text includes 


By Ropert W. 


fundamentals of statistical and probability theory, 
graphical methods as an aid in the determination of 
inverse Laplace transforms, treatment of the design 
of low-power iron-core transformers and chokes, 
design data for ladder types of filter sections, graphical 
performance data for constant-k and m-derived 
filter sections having dissipation, a presentation of 
feedback fundamentals, and discussion of receivers 
and associated subjects. Certain digital computer 
techniques and magnetic memory circuits have been 
omitted. 


Electronics in the Office: The Practical Application 
of Electronic Computers and Data Processing 
Machines to Clerical Work. Office Management 
Association Limited, 58 Victoria Street, London, 
S.W.l. (21s.) 


The book describes the use of electronic computers 
for clerical work; it also deals with the new approach 
that has to be made to the organisation of office 
work before a computer is installed. The main body 
of the book consists of papers read at the 1957 
Conference of the Office Management Association. 
A final section deals with electronic data processing 
equipments and publications of a number of 
individual firms. 


Corrosion and Wear Handbook for Water-Cooled 
Reactors. Edited by D. J. DEPAUL. Sponsored by 
Naval Reactors, Branch Division of Reactor 
Development, U.S. Atomic Energy Commission. 
McGraw-Hill Book Company Incorporated, 330 
West 42nd Street, New York 36, N.Y., U.S.A. 
(6 dol); and McGraw-Hill Publishing Company 
Limited, 95 Farringdon Street, London, E.C.4. 
(45s.) 


The book deals with problems associated with the 
use of water as a heat transfer medium in reactor 
plants. It brings together and correlates a great 
deal of corrosion and wear information acquired 
from the United States Atomic Energy Commission’s 
naval reactor project. An introductory section 
provides a general background and the principles 
necessary to an understanding of the data presented; 
it includes discussion of the nuclear reactor plant, 
considerations in choosing materials, fundamental 
aspects of corrosion and wear, and water technology. 
Tabulated data and detailed information are given in 
the second section, which contains information on 
methods of testing, and on the inherent corrosion and 
wear resistance of various materials and combinations 
of materials under different environmental conditions. 
Special corrosion and wear problems are covered in 
a third section. Discussions and data on such items 
as crevice corrosion, stress corrosion, intergranular 
corrosion, system corrosion deposits, wear, and 
manufacturing problems are given. 
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On the Shelf 
By Frank H. Smith 


I was puzzled when, a month or so ago, there 
appeared in my post Canadian Missiles and 
Rockets 1958 annual. On page 1 it declared 
itself as Volume 1 No. 1 and appeared to be 
published by Canadian Aviation. Getting no 
further by an inspection of the journal itself I 
decided to hang fire before making an entry in 
my records or mentioning it in this column. 
Time passes and there arrives the May issue of 
Canadian Aviation. Halfway through there is a 
page which looks like the front cover all over 
again with the banner “ Canadian Missiles and 
Rockets *—no volume number or serial number 
and with the pagination continued from Canadian 
Aviation. It is such inconsistencies that bring joy 
to the hearts of librarians. 

I have just received Chapman and Hall's 
‘“* Trade Reference List of Scientific and Technical 
Books” dated January 1958. It contains only 
essential information about each title, i.e. author 
title, edition, date and price. And between you 
and me I would rather have it in this form than 
the usual publisher’s catalogue with all the 
blurb to distract from what the average librarian 
really wants to know. What is more, this trade 
list is conveniently divided into 35 subject 
headings. A. and C. Black (4-6 Soho Square, 
W.1) have a leaflet on the 1958 (second) edition 
of ** The Year Book of Technical Education and 
Careers in Industry.” 30s. for what The Times 
has described as “ the Baedeker and Bradshaw 
of the subject.” 

** Aeronautical Engineering Index 1956” is 
now available from the Institute of Aeronautical 
Sciences, 2 East 64th Street, New York 21, at 
15 dol. Do not be put off by the fact that it 
is a little behind (as mother said when she applied 
the talcum powder) and that it is, by implica- 
tion, narrow in its outlook. Such subjects as 
acoustics, airports, chemistry, computers, 
electronics, manpower, materials, and so on 
have a far wider audience than simple (or should 
I say pure?) aeronautical engineers and in 
structures it is possible that general engineers 
still have something to learn in weight-saving. 
It may not have the bulk of Engineering Index 
but it has a greater selectivity. 

The British Iron and Steel Federation are 
sending out a circular of “20 points for your 
consideration ” called “ Expansion and Effici- 
ency in Steel.” The point of the circular is to 
emphasise how the production of steel and pig 
iron is on the up and up—the sales chart looks 
like the flight plan of a V.T.O. aircraft. 

A catalogue from Gauthier-Villars (55, Quai 
des Grands-Augustins, Paris 6°) is called 
* L’activité scientifique et technique en France.” 
Gauthier’s list is divided into nine subjects and 
ends with a * Tarif des abonnements aux publica- 
tions periodiques 1958” and “conditions de 
vente: orders from abroad; pedidos del 
extranjero ’ but nothing in German. 

Of constant curiosity interest to Strube’s little 
man is the why and wherefore of advertising. 
Full pages in papers, minutes (and more) on 
the goggle-box, 3d. off a packet of detergent, free 
dusters with the latest silicone polish. Do they 
all pay? Do they bring in dividends? | would 
suggest that anybody who is really interested 
gets hold of a copy of Lord Heyworth’s address 
at Unilever’s Annual General Meeting. It 
is called Advertising. And what Unilever’s 
do not know about advertising could probably be 
written over and over again—on a pin-point. 

Considering the fact that very few American 
journals produce even an annual index, it is 
interesting to note that Scientific American 1s 
preparing a cumulative index from May 1948 
“through” December 1957. The reason for 
the peculiar starting date is that it marks the 
month when the present editorial direction took 
over to form the “new” Scientific American. 
The index will hold 60,000 topical references 
(they say). 
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AMERICA IS STILL GOING PLACES 


The frontiers in research and engineering, in management, and in education provide the 


subject of the fourth article in our series on the American scene. 


The series is being prepared 


by Mr. E. P. Ward, a deputy editor of ENGINEERING, who, following a visit to the Soviet 


Union last year, has recently toured the United States. 


The first article, I like Americans, 


(6 June), told where he went and who he met; the second began a consideration of current 
thinking and where it leads under the general heading America is Still Going Places. 
The titles in this section are as follows: The Territories (13 June), which gave a brief 
impression of American life and examined the recession; The Trails (20 June) showing 
lines along which American industrial society is advancing; The Frontiers (to be published 
in two parts, the first, considering management and education, appearing below); and 
Beyond the Frontiers, a summary and assessment to be published in a later issue. 


THE FRONTIERS — 1 


| cher eoners activity in many fields characterises 
America to-day, and speaks well of the 
country’s continuing vitality. The present article 
seeks to outline the current position in three areas 
in management, which governs the policies and 
practices of to-morrow; in education, which 
conditions the people of to-morrow; and in 
research and engineering, which provide the 
hardware of to-morrow. Research and engineer- 
ing will be treated in a subsequent issue. 


Management 


A German visitor was reported to me as saying 
that the social, political and managerial upheaval 
in 1934, following the depression and the intro- 
duction of Roosevelt’s New Deal, resulted in a 
great release of creativity from Americans 
working on supervisory problems. This release 
gave rise to a colossal surge in productivity. 
Americans have long taken management 
seriously, regarding it not simply as an innate 
talent, but as something to be fostered and 
encouraged. The Harvard Business School is 
by no means the only American educational 
establishment to be devoted solely to matters 
linked with management; thus the General 
Electric Company runs a management school 
with courses lasting 13 weeks and 70 or 80 people 
per class. However, company management 
courses are not an exclusively American institu- 
tion. 

It is of interest that at the Harvard Business 
School, where entrants are usually graduates of 
other universities or faculties, 23 per cent of new 
students in 1956 were engineers, and in 1957 
26 per cent. The school seeks to keep in touch 
with the business world by sending out workers 
into the field and by inviting businessmen to 
take up teaching appointments. In addition to 
their teaching work, some 10 to 15 per cent of the 
school’s staff are engaged in case-collecting to 
ensure that the past is recorded; some 60 per cent 
are reviewing current thinking (Journal of Business 
History); and 30 per cent are engaged in analytical 
research in search of new insights. One problem 
has been to determine what kind of research the 
school shall undertake in the field of international 
business which will be of value 5 to 10 years 
ahead. 


JOB EXTENSION 


In a previous article I have touched upon some 
of the problems of decentralisation and employee 
participation. Attempts to make each man‘s 
job worthwhile and not a chore undertaken 
simply “for the money” have been legion. 
One such approach is known at IBM as “ job 
extension.” The founder president of the 
company Thomas J. Watson, was walking round 
his factory when he noticed a girl standing by a 
machine, which like the girl was idle. On being 
asked why she was waiting, the girl explained 
that the chargehand had yet to set up her 
machine. “ Couldn’t you do it?” inquired 


Watson. ‘“ Surely,” replied the girl. Following 
this experience T. J. Watson had the work 
arranged so that as far as possible each operative 
should not only set up his own machine but test 
the product. The aim is “to make each man 
responsible for as many different assignments as 
possible.” The trend in this case is counter to 
growing specialisation. 

The advent of automation has also been 
studied extensively from a management point 
of view. Machines are not as flexible as people 
and require more forward analysis, better fore- 
casting, and well considered initial location. It 
is perhaps because of these demands that (accord- 
ing to one of my informants) productivity per 
man has actually been falling since the advent of 
automation. 

Automation leads to a “ thickening of manage- 
ment,” since there is a general upgrading of all 
staff with the elimination of simple routine work. 
Similar conditions apply in a factory making the 
highly complex apparatus of automation, and 
at IBM, where upgrading has been carried out 
systematically, everybody has been on a fixed 
wage since | February this year. For a consider- 
ably longer period all supervisory staff at foreman 
level have been known as managers; IBM 
managers, | was told, are responsible for housing, 
education, and the location, promotion or 
discharge of employees. There appears, in fact, 
to be a general upgrading of labour in United 
States industry, though it could be interpreted as 
a decrease in the ratio of productive to non- 
productive workers. According to one set of 
figures, the increase in salaried office workers 
since 1946 has been between 40 and 45 per cent 
with no increase in wage earners; this analysis 
is perhaps rather misleading since many people 
previously adminis- 
tered on the produc- 
tion account (rate 
fixers and _ others) 
have now become 
salaried staff. 

It is partly this 
upgrading of work 
generally that has 
created the much 
proclaimed shortage 


of engineers, though tipo ng 


according to the vice- Lt 
president, engineer- Les sateen 
ing, of Westinghouse **** = 
there would be no ia ¥ 
shortage if they were rs ; 
used in the proper : ™ 
way. At Westing- 

iit 

toner 

< 


v 
house _ there are vane 


roughly 6,000 engi- ini E 
neers in a total of — * \ 
115,000 employees, eo 

and 300 are engaged — . 

solely on_ research. ee 


General Electric em- 
ploys between 18,000 


and 20,000 technical graduates (minimum foyr 
years at an engineering college) in a total of 280,009 
employees. Of the 230,000 people employed by 
United States Steel, some 1,500 are engineers 
working on design or development; perhaps as 
many again are metallurgists; in addition to 
these there are research, industrial and plant 
engineers. When an American uses the term 
“engineer” or “engineering department,” he 
is usually referring solely to design and develop. 
ment work, as distinct from production engineer. 
ing or engineering research. New kinds of 
management problem will arise as the proportion 
of qualified men in engineering plants increases, 

Factory organisation is constantly subject to 
modification in the light of new situations, and 
in the previous article chain of responsibility in 
a decentralised organisation was discussed at 
length. United States Steel has recently under- 
taken a reorganisation to rationalise its opera- 
tions. Formerly the engineering services and 
raw material departments had been linked, 
while research and operations had _ likewise 
been associated. Now there were three divisions: 
first, engineering and research; second, opera- 
tions; and third, raw materials linked with 
international off-shore sales—since raw materials 
came largely from abroad. 

United States Steel have also been re-examining 
their management methods; its aim to rationalise 
productivity measurement was discussed last 
week. Thecorporation is also seeking techniques 
for evaulating the performance of staff outside 
production plants—sales and city-office staff, 
for example—and for providing suitable incen- 
tives for these personnel Mr. Crawford H. 
Greenewalt, president of du Pont, in the 1958 
McKinsey lectures, takes incentives as one of 
his topics and draws attention to the “ attrition 
of financial reward ” due to high taxation. The 
May issue of Nation's Business also takes a 
look at managerial incentives. Du Pont aim 
to relate their suggestion scheme to their cost 
reduction programme. 


GROUP THINKOMETER 


In recent years there has been a flood of new 
management techniques, some of which are here 
to stay. Evaluation procedures and personality 
measurement, for example, have already been 
discussed. One approach that has aroused 
considerable controversy is “* brainstorming ”— 
or thinking out loud in groups. The rules of 


the game as given in Think are: adverse criticism 
of any idea mentioned is taboo; “ free wheeling 
expression of ideas is welcome; sheer quantity 





Business foundation—Baker Library, Harvard Business School. 
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What They are Thinking and Where it Leads 


of ideas is desired; and combination and 
improvement of ideas are sought. ** Brain- 
gorming,” again according to Think, “ is based 
on the fact that we produce more ideas in groups 
than we do alone. Some of the ideas are wild— 
put it is easier to tame a wild idea than build up 
, weak one.” Mr. William H. Whyte in The 
Organisation Man, attacks the principle virulently : 
he considers that, however stimulating group 
discussion may seem to be, real creative thinking 
only occurs in solitude. Group decision by 
committee is also rejected by Mr. Whyte, since 
“all creative advances are essentially a departure 
fom agreed-upon ways of looking at things.” 
Nevertheless, there can be no doubt that ideas 
of one kind or another come rolling out—265 in 
an hour was one count—and the fellow who goes 
through the record afterwards in privacy may 
well find something useful. 

The group method has sometimes been 
carried to curious extremes. The Harwald Group 
Thinkometer,. for example, employs a_ dial 
graduated in degrees of interest, which is 
connected to a series of concealed switches 
located round a conference table. Each member 
of the group has access to a switch, by means of 
which he can register approval or disapproval of 
another’s idea without the latter knowing. Since 
the dial registers only an aggregate reaction, 
personal friction between those present is theo- 
retically avoided. 

Methods of personnel assessment have also 
come in for criticism. Thus “ Reappraisal of 
Appraisals,” by Philip R. Kelly in the current 
issue of the Harvard Business Review asks: is 
the purpose of appraisals to evaluate performers 
or improve performance? The writer maintains 
that to consider the employee out of the context 
of his job may be meaningless if not misleading. 
He proposes a new procedure called “* organisa- 
tional review ** which is concerned with both the 
person and his task and entails constant re- 
evaluation. 

DECENTRALISED OBJECTIVES 

Du Pont appear to have understood the 
need for ‘‘ decentralised objectives,” which 
though implicit in all organisations are seldom 
given explicit recognition. In wartime every 
recruit is taught that his purpose is “ to kill the 
enemy,” which presumably describes the army’s 
central aim. Now if the soldier becomes an 
RASC driver, his contributory objective will 
become quite different, for to kill the enemy by 
running them down in a supply truck is hardly 
calculated to serve the army's interests. The 
need to give its managers objectives beyond the 
company’s central purpose of making a profit 
has been fully recognised by du Pont; and 
certain of its officials, whose job it is to serve 
customers, or to carry out pure research, appear 
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Technical university—Massachusetts Institute of Technology. 


to have objectives oblique to or even conflicting 
with the company’s. 

Public relations is given a considerable priority 
in many United States organisations. Thus 
du Pont has a division, which sends out 
speakers to tell about the company’s work. 

The difficulty of reconciling authoritarian 
efficiency with American traditions of personal 
freedom remains the core of current managerial 
rethinking. No-one has yet devised for industry 
a method of defining each man’s objective and 
leaving him to get on with it, as the state defines 
its laws but leaves the citizen his liberty within 
the law. Employee participation, asking not 
ordering, sacrificing some efficiency in the 
interests of individual freedom, employee share- 
holding seem to be pointing the way to greater 
industrial democracy, but how far can they be 
carried? It is not sufficient to regard these 
practices merely as management techniques, 
for lacking sincerity they would lack effectiveness, 
as would an_ atheist’s recommendation of 
churchgoing for its moral and social benefits. 
This dilemma will be further considered in the 
final article in this series. 


Education 


Public education in the United States has 
been subjected to widespread criticism. Accord- 
ing to many there has been too much emphasis 
on learning how to live gracefully, and too little 
on the disciplines that 
make life practicable. 
In addition, school con- 
struction has not kept 
pace with increasing 
population, particularly 
since the post-war bulge 
began to reach school 


age; and teachers are 
reputedly very poorly 
paid. One informant 


told me that New York 
teachers received the 
same wage as subway 
conductors, and another 
that teachers’ salaries 
corresponded to semi- 
skilled wages in industry. 
There appears to be a 
shortage of teachers in 
all categories. A par- 
ticular problem that has 
received much attention 
in the United States, as 
in Britain, has been the 
shortage of scientific and 
engineering manpower. 


A committee under Dr. Howard Beavis was 
set up to study this problem. One conclusion 
has been that teacher training should include 
more emphasis on subject matter and less on 
teaching methods. 

According to Dean Harrison, who talked to 
me at the Massachusetts Institute of Technology, 
there are 1,850 teaching jobs in Chicago that 
cannot at present be filled; in the United States 
as a whole there is a shortage of 135,000 elemen- 
tary and high school teachers; and 80,000 public 
school teachers fall below the minimum require- 
ments of their positions. ‘‘ Some of these were 
recently given an examination and the same 
examination was given to a bunch of truck 
drivers. The truck drivers did better. That 
may be all right, because the teachers averaged 
around 4,000 dol a year and the truck drivers 
were getting as high as 16,000 dol a year”. 
There was, Dean Harrison continued, a 10 per 
cent annual wastage in elementary and high 
school teachers. An assistant professor at a 
liberal arts college, who was being paid 6,500 dol 
a year, secured a good doctorate and was then 
offered 4,500 dol as an instructor at another 
college. At the same time he was offered 9,000 
dol by an industrial research laboratory. It was 
as if a farmer sold his best wheat and kept the 
poorer kernels for seed. 


HOW TO GET ALONG 

The debate has been carried on extensively in 
the Press. In Think, for example, Congressman 
Ralph W. Gwinn (Republican, New York) is 
quoted as saying: “* the first need is a re-emphasis 
on the basic materials in education, such as 
English, composition, spelling, mathematics, 
physics, chemistry, biology, history and geo- 
graphy—and less emphasis on the so-called 
progressive education courses.” As _ reported 
in the Detroit Free Press and elsewhere, Rear 
Admiral H. G. Rickover, who is concerned with 
science and engineering in the United States 
Navy and in particular with nuclear propulsion, 
has been specially outspoken on the subject of 
America’s educational weaknesses. He criticised 
the public school system for the way in which 
its emphasis on “ democratic equalitarianism ~ 
forced the child into an “intellectual strait 
jacket.” It provided “the same instruction 
for the talented, the average, and the below- 
average child.” The fee-paying private or 
secondary schools were often a different matter. 
He was equally disturbed{by the overwhelming 
influence of the “* Dewey and Kilpatrick phil- 
osophy,” which is concerned to teach children 
“how to get along” and not to develop their 
intellects. ‘‘ European children,” he declared, 
**know as much at age 17 as ours know three 
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years later... Labour’s Economic Review refers 
to an unmet backlog of 159,000 classrooms; 
and Life magazine in a major article entitled 
“Crisis in Education” sums up the situation 
as follows. ‘The schools have been over- 
crowded for years, but many children still 
study in shacks and shifts and hallways and 
jerry-built classrooms. Most teachers are grossly 
underpaid (some are not worth what they get) 
... Schools have gone wild with elective 
courses . . . and let the minds shift for them- 
selves. . . . A quarter century has been wasted 
with the squabbling over whether to make a child 
well adjusted or teach him something. Most 
appalling, the standards of education are shock- 
ingly low.” 

The United States is committed to a policy of 
mass education continuing through the child’s 
sixteenth year. The child generally starts school 
at six, completing 6 years at an elementary 
grammar school and then 3 years at junior high 
school; those who wish then proceed to high 
school where they remain for 3 years, making 
12 years in all for those receiving education 
into their eighteenth year. Alternatively 8 years 
may be spent at elementary grammar school 
followed by 4 years distributed between the two 
levels of high school. Following high-school 
young people may now attend ** junior colleges,” 
which provide two-year courses corresponding 
to freshmen and sophomore years at university 
and are believed by some to be the answer to 
overcrowded campuses (U.S. News and World 
Report). A breakdown of a typical high-school 
curriculum is outlined in the following paragraph. 

This month, according to the Ohio State 
Journal, 1,843 graduates of Columbus public 
high schools will be awarded their diplomas, 
signifying completion of four years work. 
The newspaper also reports the way in which the 
curriculum is built up. The major part—79-8 
per cent—has been in English, history and govern- 
ment, science, mathematics and foreign lan- 
guages. Each pupil has had to complete enough 
courses for 16 units of credit, plus three years of 
physical education. Ten of the credits had to 
be earned in certain English, social studies, science 
and mathematics courses; and each student had 
to complete two ~ majors” (of three credits 
each) and two “ minors * (of two credits each). 
The adjacent table indicates how the various 
courses are distributed. 

Trades may also be taught at high school or 
in special high schools, the equivalent of our 
technical colleges; thus at the Lang Technical 
High School in Columbus the courses include 
foundry trades and machine shop practice. It 
appears that, in general, at the normal high 
schools the only specialist teachers are those 
concerned with mathematics and science. But 
even in physics and mathematics there is con- 
siderable dissatisfaction and the last two issues 
of Scientific American carry articles devoted to 
new methods of teaching these subjects based on 
unity of concept, fundamental principles, and 
practical illustration. 

Higher education, on the other hand, at least 
in the foremost establishments, appears to be in 
sounder condition; there are many “ elective 
courses ** at universities—one can major in air 
hostess practice, for example—but the technical 
courses are certainly of a high order. According 
to Dr. Frank C. Croxton of the Battelle Memorial 
Institute, where 40 to 45 per cent of the 2,400 
employees are graduates, the qualified engineers 
and scientists leaving universities to-day are 
excellent. The weakness is at high-school level, 
and at American universities the first-year courses 
are generally similar in subject matter to the 
final years of schooling in Britain. In the case 
of universities the debate is between the relative 
merits of fundamental and vocational training, 
and the extent to which teaching of the humanities 
should be introduced into other courses. In 
the winter 1958 issue of Daedalus several aspects 
of the relationship between science and culture 
and science and the humanities are discussed by 
various writers including Mr. Robert Oppen- 


heimer, director and professor of physics at 
the Institute for Advanced Study at Princeton. 
The Saturday Evening Post has also published 
a major article on this subject. At least there 
seems to be more mutual regard between 
technical and humanities faculties than in this 
country. A professor of Romance languages 
I met while flying to Harvard was not ashamed to 
show an interest in engineering and was certainly 
well informed on the principles of airways traffic 
control and radar. 


OVER ZEALOUS FOR RESEARCH 


Steps have been taken to minimise the 
pressures which have encouraged university 
professors (almost all university teachers are 
known as professors) to devote more and more 
time to research at the expense of teaching. 
Professors were anxious to supplement their 
salaries, and to secure funds for the research 
projects that most interested them; consequently 
they: undertook consultant work and sponsored 
research, which tended to command too much 
of their attention. They were also anxious to 
employ students as research assistants. To 
counter this trend, university research foundations 
have been established, which serve to control the 


TasL_e.—Breakdown of high-school curriculum in Columbus, Ohio 
Number 
. Percentage Subdivisions Com- of pupils 
Course of by choice ments taking 
curriculum ‘ . 
part 
English 26:6 4 years 
Business English 741 
English literature 
and composi- Fourth 
tion - > year 790 
Contemporary only 
literature and 
composition 285 
Dramatics 420 
Journalism Extra 211 
Speech > English 146 
Radio education courses 105 
Modern literature 89 
Debate .. ; 15 
Social 17:7 
Studies World history Taken in All 
10th grade | pupils 
American history Taken in All 
lith grade pupils 
Problems of de- | Taken in All 
mocracy 12th grade pupils 
Mathe- 14:6 4 years 
matics Algebra Choice | Two- 
\ in thirds 
General mathe- / 9th One- 
matics grade third 
Plane geometry. . 834 
Advanced algebra 406 
Solid geometry . 327 
Trigonometry .. 205 
College algebra at 198 
Business arith- Choices 
metic S = 659 
Practical mathe- upper 186 
matics grades 
Shop mathematics | 61 
Basic mathema- 
tics 43 
Review mathe- 
matics 882 
Science 13-7 Minimum 
2 years 
Introductory 1,728 
biology 
Advanced bio- 
logy 397 
Chemistry in 629 
Physics .. a 292 
Geography inn 904 
Four other 
science courses 338 
Foreign 7-2 
Languages 
Latin . Selec- 
Spanish ..| l tive 
French ..| { courses 
German ‘ } 
Business 11 
Education 
Typewriting ; F 
Shorthand» |.|} Basic 
Book-keeping commas 
General business) 542 
Business law Selec- 226 
Salesmanship .. } tive 321 
Clerical practice courses 224 
Business 
machines 188 
Other 9-2 
Subjects 


Industrial educa- 
tion 

Home economics 

Fine arts 

Music 


research activities of over-zealous professors 
Teaching has now been confirmed as the uni. 
versity lecturer’s primary purpose. 

Universities are numerous and large. Qhio 
State University is said to have some 23,099 
students and is one of six universities in the 
State; there are also perhaps 80 or 90 other 
colleges endowed and possibly administered py 
churches or other bodies. (The total number of 
university students in Britain is estimated to be 
95,000.) There is one “land grant College ” 
per State, and any high-school graduate (though 
not graduates of trade or vocational high schools) 
is eligible for admission. The number of entrants 
is therefore high, and weeding out takes place 
during the first year—possibly another reason 
for the shortage of teachers. 

There seems to be a trend from a four-year to 
a five-year course for a bachelor’s degree in 
science or engineering, with perhaps some 
humanities introduced in the fifth year. The 
first two years are usually unspecialised. The 
courses at Ohio State University now last five 
years and the Massachusetts Institute of Tech- 
nology recommends a similar period—possibly 
yielding a master’s degree. On the other hand, 
there is a desire to limit the period required for 
obtaining a doctorate to seven years—probably 
owing to the shortage of teaching staff. Such a 
curriculum might include a one-year master’s 
course and two further years for preparation of 
a thesis. According to one informant there 
is a considerable increase in the numbers studying 
chemical engineering. 


HARVARD 

Harvard is perhaps typical of private insti- 
tutions, as distinct from those endowed—and 
often controlled—by State legislatures. There 
I met the dean of engineering and applied 
physics, and the associate dean, Professor 
Haertlein, who explained to me the principles 
on which Harvard engineering education is 
based and graciously escorted me on a tour of 
the university. The trend at Harvard has been 
towards fundamental and away from vocational 
training. In the four-year course for a bachelor’s 
degree there is no specialisation. At entry 
students are not committed to any field of study, 
but complete one year of general education 
before making their choice. Should they then 
choose engineering they continue with three 
years of fundamental technical education before 
becoming eligible to take a master’s course in 
some speciality. About 25 per cent leave after 
taking the bachelor’s degree and about a quarter 
of these go into business. Those graduating 
with honours proceed to a graduate school. 
The specialist technical courses, lasting one or 
more years, include automatic data processing, 
control systems for aircraft, and_ limited 
design projects. The Harvard Faculty of Applied 
Sciences (of which the department of engineering 
and applied physics is a part) has a system of 
cross-registration with MIT, whereby students 
may take courses at the other institution without 
involving any money transaction. The basic 
aim of the Harvard approach is to provide 
‘** distribution and concentration.” Next year, 
according to The New York Times, Harvard is to 
place more emphasis on individual instruction 
with the object of ‘* developing more candidates 
for academic honours.” 

Among the graduate schools at Harvard 1s 
the Graduate School of Business Administration, 
to which considerable reference has been made 
in earlier articles, in particular regarding their 
emphasis on case studies rather than abstract 
principles. It is perhaps an exception from the 
Harvard tradition in that its studies are frankly 
vocational. The class I attended was devoted 
to a group discussion of the commercial troubles 
of Dingle’s Dairy; the atmosphere was free and 
easy and the proceedings began with a highly 
irrelevant and irreverent funny story presented 
by one of the students. The analysis is carried 
out in great detail, to the extent of considering 
the reputation of the dairy manager as a factor 
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What They are Thinking and Where it Leads 


in his ability to secure fresh capital from his 
principals. The class was all-male and Harvard 
in general is a men’s university—with exceptions 
guch as Radcliffe College. The Business School 
provides a two-year course leading to a master’s 
degree, the first year being compulsory and 
concerned with the elements of administration 
and the second being selective but with one 
required course in business policy as seen from 
poard level. It proved to be no indication of 
the school’s methods that on the first desk | saw 
was a confused mass of papers. 
MIT 

The Massachusetts Institute of Technology, 
like the Harvard Faculty of Arts and Sciences, 
places considerable emphasis on fundamental 
training and on the humanities. IL was told 
that of the 6,200 graduates and undergraduates 
at MIT, more than 3,500 appeared on the 
mathematics roll cards, and that a student at 
Harvard could major in science or engineering 
with fewer hours devoted to the humanities 
thn at MIT. MIT has recently established a 
Center for Communication Sciences concerned 
both with computers and the nervous system, 
and a Department of Nuclear Engineering, which 
has its own nuclear reactor. Technology Review, 
an MIT publication, reports that tuition fees 
were raised last March from 1,100 dol to 1,300 
dol per academic year. It also states that 
scholarship aid would be increased by 20 per 
cent, that loans without collateral for repayment 
after graduation would be increased by 50 per 
cent, and that efforts would still be made to find 
part-time employment in dining halls, labora- 
tories and elsewhere for studer:ts desiring work. 

Job selection and vocational guidance are taken 
care of by bodies within the colleges: as in Britain 
corporations send their representatives to a 
university appointments bureau. Professor 
Haertlein told me that increasingly the corpora- 
tions were looking for men with a fundamental 
training and at least some background in the 
humanities, and usually found it expedient to 
send two representatives, One intimately familiar 
with the company’s methods, the other with the 
school or university. It was perhaps significant 
that last year only one per cent of the candidates 
asked about salary. Some difficulty in placing 
qualified men has resulted from the recession, 
but the demand already appears to be recovering. 

Efforts to improve the quality of technical 
education are constantly being made. The 
annual meeting of the American Society for 
Engineering Education, a body representing 
both private and state schools, is to be held in 
New England this October. Its principal topic 
will be the future of technical education and it is 
expected that emphasis will be on fundamental 
teaching. I gathered that other colleges were 
sending representatives to Harvard to study its 
methods of fundamental instruction. 

According to The Tech, an MIT undergraduate 
newspaper, a special committee of the American 
Society for Engineering Education has estimated 
that by 1967 American colleges will need 7,000 
more engineering teachers, to bring the total to 
16,000 and that to achieve this figure, average 
salaries should be raised by 105 per cent to 
12,500 dol a year. 

Certain companies run their own educational 
establishments or schemes. Thus IBM provides 
iree evening courses in subjects ranging from 
engineering to philosophy. There is also an 
association with Cornell University for the 
Provision of degrees. 


LINKING PHYSICIST AND TEACHER 


A favourable sign was the real _ interest 
currently being shown in the teaching of science 
in high schools, as evidenced by the series of 
articles in Scientific American. At MIT, I was 
told of the Physical Science Study Committee, 
comprising Nobel prize winners, university 
Professors and others, whose aim was to improve 
the quality of teaching in high schools. It was 


believed that the high school teacher and the 
professional physicist had been losing touch with 
one another; physics in schools had acquired 
so many accretions—the principles of automobile 
engines, for example—that physical science 
itself had been neglected. The committee's 
purpose was to bridge the gap between teacher 
and physicist and to secure a return to funda- 
mental science. The committee, led by Professor 
Zacharias, had 2 million dols behind it and 
represented a radical attempt to overhaul the 
educational system. It would seek to provide 
new films and textbooks and to devise novel 
experiments using straws, needles and other 
simple equipment. Its job was “to teach 
teachers to teach teachers.”’ Initially there were 
to be five summer schools under the auspices 
of the National Science Foundation, which 
would be attended by several hundred science 
teachers to teach teachers.” Initially there were 
would be invited. It seemed likely that mathe- 
maticians and chemists were about to follow suit. 

The teaching of engineering was thought by 
some to be in a parlous condition outside the 
leading institutions, and had largely degenerated 
into handbook instruction. (In the Soviet 
Union handbook instruction appears to be 
strongly favoured, and I have seen textbooks 
for use in higher educational institutes comprising 
detailed design directions for gas-turbines 
and other items of plant.) However, when radar 
and atomic energy appeared, there were no 
handbooks, and in America as elsewhere the 
authorities turned to physicists and chemists 
rather than to engineers. This criticism appears 
to have had effect, and at least in electrical 
engineering there has been a national attempt, 
sponsored by MIT and the National Science 
Foundation, to encourage the teaching of basic 
principles rather than the study of complete 
machines. There were, however, two schools 
of opinion: those who agreed that engineering 
training should be more fundamental, but 
feared that engineers would become little more 
than applied scientists, thereby failing to observe 
the practical conservatism that economic and 
safety considerations called for; and those who 
felt that engineers should be applied scientists. 
One approach to this problem was to bring 
science, economics and engineering together in 
a single curriculum, and this was being attempted 
in several institutions. 

But with regard to elementary and high school 
education more stringent measures were clearly 
required. One complaint was that America 


UNITED STATES TARIFF 


The House of Representatives has at last given 
the President a majority on the Reciprocal Trade 
Act. This means extending for a further five 
years the power of the President to cut tariffs 
by up to 25 per cent in the period in agreement 
with other countries if he wishes to do so. The 
opposition to the Reciprocal Trade programme 
has come from the influential representatives of 
particular industrial, labour and agricultural 
groups which see cheaper imports as a threat to 
their jobs and incomes. Foreign competition, 
it is argued, is “ unfair’ because the goods 
are made by low-paid foreign workers. Increased 
imports lead to unemployment and an economic- 
ally weaker America and therefore a weaker 
free world. These arguments have come mainly 
from the glass, pottery, textile, watch and bicycle 
industries, all of which fear competition from 
abroad. The traditional stronghold of free- 
trade has always been the South, dependent 
on exports of cotton and tobacco. To-day, 
with the engineering industry—aircraft, motor- 
car assembly and electrical appliances—moving 
to Southern States, attitudes are changing. 

But although the House has given the President 
the green light, the Act has still to go before 
the Senate Finance Committee. It is still possible 
for it to be amended or renewed for a shorter 
period. What does all this mean for us? 
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Growing demand for the technically qualified : 
showing historical rate of increase as 
published in Scientific American. 


had no national education policy; there was a 
local board in every community and often they 
would pay more for an impressive school building 
than for good quality staff. Congress was likely 
to devote more attention to this problem in the 
future. 
DOWN THE SINK 

In particular, special consideration will almost 
certainly be given to science and tecnology. 
The urgency of improving technical teaching has 
been underlined by Dean Harrison, who told 
the following story at a recent conference in 
Washington. He had been on his way to the 
West Coast, when, while taking a break at 
Chicago, a little old lady had apprached him 
all atwitter, and asked him how to operate an 
automatic orange-juice dispenser. “I don't 
know how she knew I was from MIT,” 
continued Dr. Harrison, * but I said, * Madam 
it’s very simple! All you have to do is put a 
dime in the slot and the machine will do the rest. 
So she opened up her reticule and fished around 
in it, finally she came out with a dime and put it 
in the slot, and the machine began to shake and 
quiver and the gears began to clank and lights 
flashed, and a big gulp of orange juice came out 
of the faucet and went down the sink. Then a 
paper cup fell into place. Ladies and gentlemen 
we need more and better educated scientists and a 
better understanding of science by our citizens.” 


REDUCTIONS PENDING 


Since its beginnings in the 1930's the Reciprocal 
Trade Act has secured a general reduction of 
American tariffs. It is however encumbered 
by various clauses which prevent any bold steps 
towards freer trade. Under its escape clauses, 
for example, American manufacturers can 
appeal to have tariffs reimposed. Any foreign 
importer who has invested money in a sales organ- 
isation for his product has no redress if success 
proves his undoing. The Buy-American Act of 
1933 forbids Government agencies to buy 
equipment from abroad, unless it is priced at 
6 to 10 per cent below similar American products. 
The fact that a high American tariff is an 
anachronism is now coming to be increasingly 
recognised in the United States. But the same 
interests that cry for protection also call for the 
end of foreign aid. 

With business men sensitive to economic risks 
because of the recession and politicians facing a 
November election the extension of the Recip- 
rocal Trade Act is as much as can be hoped for 
in the way of liberalising American trading 
policies. An important point for Britain is that 
if any all round tariff reduction is carried out 
in Western Europe as a stop-gap while the Free 
Trade Area is negotiated, the Reciprocal Trade 
Act would enable the President to cut American 
tariffs by the same amount. 
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CLEANING CONDENSER TUBES CONTINUOUSLY 


The overall efficiency of a generating plant 
depends in no small degree on the efficiency of 
the condenser, and this, in turn, depends on its 
rate of heat transfer to maintain the vacuum. 
Consequently any fouling of the tubes will reduce 
the rate of heat transfer, the maximum vacuum 
obtainable and the efficiency of the whole plant, 
with a corresponding rise in fuel costs. With 
some types of cooling water it is therefore neces- 
sary for the condenser tubes to be cleaned at 
regular intervals—often a lengthy process involv- 
ing the complete shutdown of the plant and 
with an inevitable slow deterioration of the 
efficiency between cleans. Obviously, a system 
that will maintain the tubes in a continuously 
clean condition offers advantages both financial 
and operational. 

The apparatus of this cleaning system is 
produced by Ludwig Taprogge of Angermund, 


Fig. 1 Foam-rubber balls 
circulated for a few hours 
each day have been found 
to prevent deposits forming 


in the condenser tubes. 
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In systems where the tubes are cleaned periodically, efficiency 


Western Germany, and is available in this 
country through Yorkshire Imperial Metals 
Limited, P.O. Box 166, Leeds; it has proved 
very successful during extended trials in several 
power stations on the Continent. Put in its 
simplest form it consists of a number of foam- 
rubber balls which are circulated with the cooling 
water through the condenser tubes, giving a 
gentle wiping action and carrying before them any 
loose deposit that may have settled out. Compar- 
atively few balls are needed—figures quoted are 
one per 100 sq. ft of area or 10 per cent of the 
number of tubes—nor need they be circulated 
for more than a few hours a day. A trap in the 
system allows them to be collected when not 
required. 

The system as a whole is shown diagrammatic- 
ally in Fig. 1. Into the cooling water outlet 
from the condenser is inserted a strainer unit (1) 
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Peak Efficiency Maintained 


which collects any debris and also diverts the 
balls back to the circulating section. Next in 
the line comes the ball trap (2) which collects the 
balls as they arrive on the occasions when it is 
desired to remove them from the system. Then 
comes the circulating pump (3), of centrifugal 
design and driven by a 3h.p. motor. The 
blades of the impeller have been shaped so that 
the minimum amount of damage is caused to the 
balls as they are driven through. From the 
pump the balls pass to the distributor (4) which 
selects one or other of the two injection lines so 
as to obtain a homogeneous distribution of the 
balls (5) throughout the cooling water and the 
tubes. Injection may be at two points in q 
single intake duct or, if the main is in two parts, 
each line would serve one of them. The rush of 
cooling water then carries the balls forward 
and forces them through the tubes. 

Experiments have shown that the distribution 
is even enough for all the tubes to be swept 
equally. The cleaning action is obtained by 
making the balls slightly larger in diameter 
than the tubes. Being of sponge rubber they 
easily compress to the tube size and shape. 
Moreover their density is very little different 
from that of the water itself so there is no 
tendency for them to settle out or to congregate 
at the bottom. In cases where the tubes have 
become badly fouled, the standard balls can be 
replaced by a special type containing an abrasive, 
until the tube surface is clean. 

When it is desired to remove the balls from 
circulation, the trap is closed and the balls 
collected there as they arrive. The trap is 
fitted with a glass inspection window, an air vent 
and a drain. After all the balls have been 
collected, the valves (6 in Fig. 1) are closed and 
the pump switched off. The trap can then be 
drained and the balls inspected; any worn or 
damaged ones can be removed and the system 
made ready for repeating the circulation when 
required. After the balls have been removed is 
also the time when the screens in the strainer 
can be cleaned. To allow this also to be carried 
out without any shutdown, the upper part of the 
screen has been hinged and can be tilted inwards 
by an external handle so that it then presents the 
reverse side to the water flow. Thus the whole 
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ENGINEERING: 
With the Taprogge system, high efficiency 
is continuously maintained. 
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JIGS AND FIXTURES FROM STANDARD SETS OF PARTS 


By 
W. B. Heginbotham, Ph.D., 
M. Barash, Dipl. Ing., 
and P. L. B. Oxley, Ph.D.* 


An article in the Russian journal “* Mashino- 
sroitel *’ (No. 1, 1956) describes a method of 
jig and fixture production which is so simple 
versatile and potentially time and effort-saving 
that it would seem to be well worth consideration 
for large-scale adoption here. The method is 
based on the use of ready-made standardised 
components, which are interchangeable and of 
high quality. They are assembled on T-slotted 
paseplates, and interconnected by means of 
T-slotted supports, keys, bolts and studs. 
Various clamping components, guides, fasteners, 
sub-assemblies and miscellaneous items can be 
built in as required. 

As the accompanying illustration shows, the 
baseplates and a series of prismatic supports are 
provided with a rectangular system of T-slots 
and keyways, which facilitate accurate setting. 
These basic components are made of case-harden- 
ing alloy steel castings or forgings, heat treated 
toa hardness of Rockwell C 62/64. They are 
precision ground to close limits and to a surface 
finish of 10 to 30 micro-in. Errors in parallelism 
are held to a maximum of 0-0004 in in 8 in, 
and squareness to 0-0004 in in 4in. Fasteners 


* Manchester College of Science and Technology. 





Continuing Cleaning Condensers 


cleansing process can be carried out without any 
interruption of the main plant operation. 

Practical results that have been obtained are 
illustrated by the curves in Figs. 2 and 3, taken 
from an installation in a power station on the 
Continent. These are portions of a _ record 
extending over more than a year, chosen because 
of comparable inlet cooling water temperatures. 
(The percentage vacuum obtainable varies 
inversely as the cooling water temperature). In 
Fig. 2, covering July and August, 1956, before 
the Taprogge system was installed, the steady 
deterioration following cleaning by brush can 
clearly be seen. The vacuum falls from 95 per 
cent to 93-5 per cent of that possible, and has 
an average value of about 94-5 per cent. In 
Fig. 3, taken in September, 1957, after the system 
had been in use for some ten months, the vacuum 
is just below 96 per cent for the same cooling 
water temperature that corresponded to just 
below 94 per cent on 18 August, 1956, when the 
tubes were due for cleaning. Moreover the figure 
of 96 per cent is higher than could previously be 
obtained even immediately after cleaning as on 
20 August, 1956. The average increase under 
all conditions is therefore about 2 per cent—not 
a very large gain at first sight, perhaps, but a 
concrete example may serve to show the real 
advantage. 

Taking the case of an 80 MW turbine set in 
which the low-pressure cylinder is fed with 
steam at 1301b per sq. in and 750° F, then an 
average gain of 0-3 in of mercury in the vacuum 
Tepresents an increase of 1,600 kWh in output 
for the same fuel consumption. Reckoning the 
cost as 6d. per 10 kWh and that the set runs 
for 8,000 hours in a year, then the annual saving 
in cost for a gain of just under 1 per cent in 
vacuum is of the order of £30,000, allowing for 
depreciation of the balls and the system generally. 
This is the direct saving on running costs and 
makes no allowance for the elimination of down 
time and hand-cleaning expenses. In addition the 
clean state of the tubes militates against corrosion 
attack and so gives improved life, the possi- 
bility of pitting attack in polluted waters being 
Particularly reduced. 
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A method of producing jigs and fixtures devised in Russia is based on ready-made, standardised 
components, which can be assembled as required, and re-used in different form when the job is finished. 


are made of alloy steel, heat treated to a hardness 
of Rockwell C 40/45. 

A component life of 10 to 15 years in repeated 
use is expected, though this may be exceeded, 
as the experience of two factories, using the sets 
for eight and four years respectively shows that 
wear is negligible. A typical engineering plant 


has in use: 

Baseplates 159 Clamps 757 
Supports 2,698 Fasteners 11,832 
Locators 3,369 Sundry parts 544 
Guides 1,171 Sub-assemblies 246 


Out of these 21,000 elements it is possible to 
assemble 200 to 225 fixtures of various types 
simultaneously, the components dealt with 
ranging from jin to 4ft. The plant assembles 
a daily average of 30 to 35 fixtures, and applies 
them as follows: 


Milling ‘a , a 54-5 per cent 
Drilling and counter-boring ao « 
Grinding 3 ee P 69 
Assembly for tack welding 46 
Turning x : oa 7 ; oF ie 
Slotting -” : _ ‘ oS «ws 
Checking and control operations is . 
Electro-erosion oe ; 1:0 ,, 


The total cost of the set of components was 
1 million roubles (about £50,000), but tool 
making methods were used, and the cost could 
be reduced considerably if specialised equipment 
were installed for quantity production. In four 
years 21,597 jigs and fixtures were assembled 
and the running costs were 2,000 to 3,000 roubles 
(£100 to £150) for the replacement of some 
fasteners. A team consisting of one foreman, 
one designer and six toolmakers dealt with the 


A typical set of components is detailed below: 


Group Name of component Number |Number of 
of types | type-sizes 
1 Baseplates; square, rectangu- 
lar, circular, hinged, angle 11 16 
2 Supports; square and rectan- 
gular blocks, etc. 28 96 
3 Locators: keys, indexing plun- 
gers, locating discs, lock 
pins, etc. 13 168 
4 Guides; drilling bushes, bush 
holders 5 89 
5 Clamping components; simple, 
eccentric, hinged, cam 
clamps, etc. 14 21 
6 Fasteners; studs, screws, plain 
and hinged bolts, nuts, 
washers, etc. 19 85 
7 Sundry; strips, forks, centres, 
Pivots, etc. 24 41 
sy Sub-assemblies; dividing discs 
with indexes, rotary tables, 
vices, hinged bolt holders, 
etc. 36 45 
150 561 


assembly of the fixtures and the manufacture of 
special components required occasionally. It 
is claimed that the application of the system 
has, during four years, shortened tooling-up 
time for new products by 30 to 50 per cent, 
saved over 6°5 million roubles (approximately 
£325,000), and 450 tons of metal, increased three 
to four times the degree of tooling-up with 
fixtures, and shortened planning time. It has 
also improved the quality of production, by 
enabling individual and small-quantity runs to 
be tooled on the same level as in mass production. 


PRECISION STEEL FOUNDRY 


Founded in 1852, Samuel Osborn and Company 
Limited, Clyde Steel Works, Sheffield 3, have 
been manufacturers of tool and alloy steels, 
engineers’ cutting tools and steel castings for 
generations, and the high quality of their 
products is well established. During 1951, the 
firm became interested in the application of the 
shell moulding process to the production of 
steel castings, and, by 1954, the development of 
this process and of other precision casting 
techniques led to the formation of a new com- 
pany, Osborn Precision Castings Limited, which 
became one of the 20 subsidiary companies 
within the Osborn group. 

The rapid progress made in a pilot factory 
equipped by the company soon brought a need 
for new premises and, as space was not available 
in Sheffield, a 73 acre site was purchased in 
1956 on the Holbrook Industrial Estate, Halfway, 
Sheffield, some seven miles south-east from the 
centre of the City on the road to Killamarsh and 
Worksop. The site provides ample provision 
for future extensions. 


During the summer of 1957, only nine months 
after construction began, the new foundry 
commenced operations, and it is now in full 
production turning out a wide variety of castings 
in many types of steel, including carbon, and 
13-14 per cent manganese, stainless, heat- 
resisting and other alloy steels. The foundry 
comprises two 200 ft bays, each 50 ft wide and a 
service annexe 30 ft wide, of the same length. 
One of the foundry 50 ft wide bays is devoted 
to melting and casting, together with the 
production of moulds and cores, while fettling, 
heat-treatment and scrap storage are confined 
to the other 50ft bay. Special care has been 
taken in planning the scrap-storage area as the 
many grades of steel melted make the effective 
segregation of scrap essential. 

Melting capacity is provided by three 5 cwt 
and one | cwt high-frequency electric induction 
furnaces operated in conjunction with two 
200 kVA generators. Factory heating is provided 
by an oil-fired pressure water system, while 
forced-draught ventilation gives ten changes of 
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air per hour. In the service annexe are arranged 
the works’ office, the laboratory, pattern shop, 
pattern store and the boiler house. An adjoining 
administration block contains public offices, a 
canteen, rest-room and necessary facilities for all 
the employees. 

The three main processes employed for the 
production of castings at the Holbrook Foundry 
are all precision methods, namely the shell- 
mould, the Osborn-Shaw and the Osborn CO, 
block processes. The name “ Socast ’’ has been 
given to the steel castings produced by these 
techniques. 

The Croning, or shell-mould process has been 
described on a number of occasions in our 
columns and it is only necessary to recall that a 
shell mould consists of a thin casing of fine 
silica sand bonded with a_ thermo-setting 
resin usually of the phenol-formaldehyde type 
combined with hexamine. The dry mixture is 
applied to the pre-heated surface of a metal 
pattern and the thermo-setting properties of 
the resin result in the surface of the pattern being 
surrounded by a “ biscuit *’ which, after baking, 
is used to form a complete mould. The firm 
utilise the process for the production of castings 
in stainless and acid and heat-resisting steels as 
well as in high-alloy, tool, die and low-carbon 
steels. Castings ranging in weight from a few 
ounces to between 30 and 40 Ib are produced by 
this process. 

The Osborn-Shaw process fills the gap between 
the lost-wax process and the ordinary conven- 


THE KINGFIELD 


With the object of concentrating all their wire- 
producing plant under one roof, for greater 
efficiency of working, Darwins Bright Steels 
Limited, a company of the Darwins group 
formed in January 1957, to devote particular 
attention to the production of bright steel bars 
and wire, have built and equipped a new works. 
This, the Kingfield Works, constructed on the 
site of an old colliery tip, in Cricket Inn Road, 
Sheffield 2, was opened officially by Lord 
Riverdale, J.P., on 5 June. 

The new works consists of five bays, each 
112 ft 6in long by 45 ft wide and the total 
floor area is 28,000 sq.ft. The buildings are of 
steel-frame construction with an asbestos roof 
and concrete floors; there is ample roof and 
side glazing to provide good natural lighting. 
Artificial lighting consists of ten 400-watt mercury 
fluorescent discharge lamps in each bay. Space 
heating is provided by radiant gas panels sus- 
pended from the roof. 

No. | bay is devoted to heat treatment and the 
plant installed includes a 350 kW steel spheroidis- 
ing furnace by the Electric Resistance Furnace 
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tional sand-moulding technique. The first stage 
is the manufacture of a master pattern preferably 
in metal or plaster. The mould material, con- 
sisting of a solution of ethyl silicate with 
sillimanite in the form of a slurry, is then poured 
over the pattern which is fitted with wooden 
surrounds, and the composition is such that the 
slurry is changed to a tough rubber-like gell 
in a few seconds. The mould is removed from 
the pattern while it is in this rubber-like condition 
and the material eventually solidifies. The 
process permits of the production of very 
intricate and complex castings. After removal 
from the pattern the moulds are fired and when 
cool are closed and finally baked at a temperature 
of 1,000° C. By this process castings of from 
a few ounces up to between 50 and 1001b in 
weight can be manufactured in quantities ranging 
from one or two off, to several hundred or even 
thousands. All grades of steel can be cast in 
this manner. 

Briefly, the Osborn CO, block process consists 
of mixing a finely-divided silica sand with special 
additions of zircon with a sodium silicate binder, 
ramming to shape and hardening by the diffusion 
of carbon dioxide gas through the sand mixes. 
The pattern equipment required is identical with 
that used for the conventional types of moulding 
practice. A wide range of alloy steels can be 
cast successfully into moulds of this type and, so 
far, the reliability and reproducibility of the 
process have proved highly satisfactory. 


The main contractors for the foundry were J. F. Finnegan and 
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Moulding bay showing the casting of steel melted 
in a high-frequency induction furnace. 


Company (Sheffield), Limited, while the heating installation and 
boiler plant were supplied by Brightside Heating and Engineering 
Company Limited; the melting plant by Birlec Limited: the 
moulding plant and mould ovens by the Polygram Casting 
Company Limited; the sand plant by the Fordath Engineering 
Company Limited; and the heat-treatment furnaces by Brayshaw 
Furnaces and Tools Limited. 


WIRE AND ROD WORKS, SHEFFIELD 


Company Limited, furnished with three-zone 
control and having a maximum temperature 
range of 800 C. The furnace is capable of 
accommodating four stacks of 30in diameter 
coils of rod or wire, or alternatively, three stacks 
of 38in diameter coils, giving an approximate 
weight of 3 tons per charge. Other equipment 
includes four pit-type annealing furnaces having 
maximum working temperatures of 900° or 
950° C, used for annealing or normalising and 
also in the case of two of the furnaces for bright 
annealing in protective atmospheres. Oil and 
water-quenching tanks and a_ town-gas fired 
annealing furnace, reconstructed by Fuel Fur- 
naces Limited, Birmingham, are also available. 

The equipment in No. 2 bay is intended for the 
cleaning and de-scaling of wire and wire coils 
after treatment, and includes two de-scaling 
plants, one of which is an electrically-heated 
sodium hydride installation having a working 
temperature of 365°C. The water-quenching 
tank into which the wire and wire-rod coils are 
dipped after de-scaling is fully screened and 
fitted with pneumatically-operated double doors. 


Heat-treatment bay at 
the new Kingfield Works, 
Sheffield, of Darwins 
Bright Steels Limited, 
showing pit-type anneal- 
ing furnaces and a 
quenching tank in the 
foreground and, in the 
background, a_ vertical 
cylindrical forced-air type 
electric spheroidising fur- 
nace having a maximum 
temperature of 800° C. 


Seven brick tanks, comprising acid-pickling, 
hot-water, water-spray and a lime tank are 
provided. The wire-rod coils, on emerging 
from the lime tank, are heated to a temperature 
usually between 200° and 300° C, but having a 
maximum of 400°C, in a_ baking furnace 
supplied by the Electric Resistance Furnace 
Company Limited. 

The plant and equipment in Nos. 3 and 4 
bays are for wire drawing and comprise nine- 
hole and four-hole wire drawing machines 
supplied by Sir James Farmer Norton and 
Company Limited; an 8-block wire-drawing 
machine built by Geo. Crossley Limited; and a 
26 in hot wire-drawing block for high-speed steel 
and similar wires, eight single wire-drawing 
blocks and a combined machine for drawing, 
cutting and straightening various sections and 
also for polishing rounds supplied by Schumag 
Schumacher Metallwerke G.m.b.H., Aachen, 
Germany. 

The finishing and dispatch of material is 
carried out in No. 5 bay which is equipped with 
straightening and cutting-off machines for wire 
of from 0-4in to 0-048 in diameter and up to 
16 ft in length. Reeling machines and centreless 
grinding machines and a Canning wire-polishing 
machine are also available. 

In addition to three Riley two-ton electric 
overhead travelling cranes in Nos. 1, 2 and 5 
bays, a two-ton fork-lift truck by Ransomes 
Sims and Jefferies fitted with a 6ft boom is 
available for handling and conveying coils of 
wire. 

Electricity is supplied by the Yorkshire Elec- 
tricity Board at 11,000 volts to two Reyrolle 
11 kV panelseach of which controls a 1,000 kVA 
11/0-433 kV transformer made by the Brush 
Electrical Engineering Company Limited. The 
first transformer feeds a bank of Reyrolle switch 
and fuse units for general power and lighting dis- 
tribution and the second transformer feeds switch 
and fuse units supplying the electric furnaces. 

The qualities of material dealt with by the 
firm include most En and similar specification 
steels, and also silver steel, low-expansion nickel- 
iron alloys, high-speed steel and  carbon- 
chromium drill rod, and heat-resisting and other 
alloy wires. 
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EXHIBITIONS AND CONFERENCES 


This list, in chronological order, appears in the last issue of each month. 


Events 


noticed for the first time and alterations of dates, places, etc., are indicated by an 


asterisk (*)- 
9 ENGINEERING, 


For details of events not included below, reference should be made 
25 April, page 532, and 30 May, page 692. Organisers are 


invited to send particulars of coming events to the Editor. 


Tues., | July, to Fri., 4 July, 
Organised by the Royal Agri- 
of England, 35 Belgrave 


joyal Show. 
in Bristol. 
cultural Society 


Square London, S.W.1. Tel. BELgravia 
$323. 
Royal Institution of Chartered Surveyors, 


Annual Conference. Tues., 1 July, to Sat., 
§ July, at The University, Exeter. Theme: 
«The Development of Land as an Investment 
for the Future.” Offices of the Institution 


12 Great George Street, London, S.W.1! 
Tel. WHItehall 5322. 
Rarefied Gas Dynamics and Aerothermo- 


ics, Symposium on.—Wed., 2 July, to 
| July, at Nice. Organised by Dr 
F, M. Devienne, Laboratoire Meéditerranéen 
de Recherches Thermodynamiques, 2 Avenue 
Villebois Mareuil, Nice (A.M.), France 


ical Society, Optical Group Summer 
ee. Fri., and Sat., 4 and 5 July, at 
the Department of Glass Technology of 
Sheffield University, Elmfield, Northumber 
jand Road, Sheffield 10. Organised _ by 
Dr. W. T. Welford, Technical Optics Section, 
Imperial College, London, S.W.7. Offices 
of the Society: | Lowther Gardens, London, 
$W.7. Tel. KENsington 0048. 

British Fair of Industry and Commerce. 
Fri. 4 July, to Sat., 19 July, at Belle Vue, 
Manchester. Apply to the exhibition man- 
ager, British Fair of Industry and Commerce, 
Belle Vue (Manchester), Ltd., Belle Vue, 
Manchester, 12. 

Low Energy Nuclear Interactions and Nuclear 
Structure, Conference.—Mon., 7 July, to 
Sat. 12 July, in Paris. Organised by the 
Congrés International de Physique Nucléaire, 
Institut du Radium, Rue Pierre Curie, Paris. 

Radioactivity Congress.—Mon., 7 July, to Sat., 
12 July in Paris. Organised by the Union 
Internationale de Physique Pure et Appliquée 
(ULP.P.A.). Apply to Mr * Netter, 
CEN., B.P. No. 2, Gif-sur-Yvette, Seine-et- 
Oise, France 


Electronics Exhibition and Convention, 13th 
Annual.—Thurs., 10 July, to Sat., 12 July, 
and Mon., 14 July, to Wed., 16 July, at the 


Manchester College of Science and Tech- 


nology. Organised by the Northern Division 
of the Institution of Electronics Apply to 
the hon. secretary of the Institution: Mr. W. 


Birtwistle, 78 Shaw Road, Rochdale, Lancs 
Tel. Rochdale 48759. 


Industrial Co-Partnership 
Summer Conference.—Fri., 
13 July, at Girton College, 
Theme: ‘‘ The Mainsprings of 
Goodwill.” Offices: 36 Victoria 
London, S.W.1. Tel. ABBey 3342. 

Sydney Engineering Exhibition.—Mon., 14 July, 
to Sat., 19 July, at the Royal Agricultural 
Showgrounds, Moore Park, Sydney. Apply 
to the Industrial Public Relations Service of 
Australia, Box 4962, G.P.O., Sydney. 

Steric Effects in Conjugated Systems, Symposium. 

Tues., 15 July, to Thurs., 17 July, at Hull. 
Organised by the Chemical Society, Burling- 
ton House, Piccadilly, London, W.1. Tel. 
REGent 0675 


Association, 28th 
11 July, to Sun., 
Cambridge 

Industrial 
Street, 


LAUNDRY TRADES 


Laundry, Dry Cleaning and Allied Trades 
Exhibition.—Thurs., 17 July, to Sat., 26 July, 
at Olympia, London W.14. Organised by 

W. Bridges and Sons, Ltd., Grand 
Buildings, Trafalgar Square, London, W.C.2. 
Tel. WHitehall 0568. 
High Polymers, International Conference. 
on., 21 July, to Thurs., 24 July, at The 
University, Nottingham. Organised by the 
Conference Secretariat, Department of 
Scientific and Industrial Research, 5-11 
Regent Street, London, S.W.1. Tel. WHIte- 
hall 9788 

Victoria State Fair.—Mon., 21 July, to Sat., 
2 Aug., at the Exhibition Buildings, Mel- 
bourne. Organised by the Industrial Public 
Relations Service of Australia, 82 W. Toorak 
Road, South Yarra, Victoria. 

Micro 58: Exhibition of Photomicrographs.— 
Wed., 23 July, to Wed., 30 July, at the 
Polytechnic, Regent Street, London, W.1. 
Organised by the Royal Microscopical 
Society, Tavistock House South, London, 
W.C.1. Tel. EUSton 2048. 

“Office Location in the London 
ference.—Thurs., 24 July, in 
Room, Royal Festival Hall, South Bank, 
London, S.E.1. Organised by the Town 
and Country Planning Association, 28 King 
Street, London, W.C.2. Tel. TEMple Bar 
5006 

Eastern Province Agricultural and Trade 
Show.—In August, at Morogoro, Tanganyika. 
Organised by the Arusha Chamber of 
Commerce and Agriculture, P.O. Box 141, 
Arusha, Tanganyika. 

“Training Student Engineers: 
national d’Etudiants Ingénieurs.—Sun., 3 Aug., 
to Sat.. 9 Aug., at Brussels. Organised by 
the Fédération Belge des Etudiants Ingénieurs 
(F.B.E.1.), Brussels. Apply to Mr. Leandro 
Alimenti, 9 Rue Camille Lemonnier, Brussels. 
(Additional information.) 

“Western Packaging and Materials Handling 
Exposition.—Mon., 11 Aug. to Wed., 
13 Aug., at the Civic Auditorium, San 


Area, Con- 
the Recital 


Congrés _ Inter- 


Francisco. Organised by Clapp and Poliak 
Inc., 681 Market Street, San Francisco 


Mathematicians, International Congress of. 
Thurs., 14 Aug., to Thurs., 21 Aug., in 
Edinburgh. Offices: 16 Chambers Street, 


Edinburgh 1. 


Western Electronic Show and Convention.— 
Tues., Aug., to Fri., 22 Aug., at the 
Pan Pacific Auditorium, Los Angeles. 


Organised by Wescon, 342 North La Brea 


Avenue, Los Angeles, Cal.. U.S.A. Apply 
to Export Publicity and Fairs Branch, 
Board of Trade, Lacon House, Theobald’s 


Road, London, W.C.1. Tel. CHAncery 4411. 
Australian and New Zealand Association for 
the Advancement of Science, 33rd Congress. 

Wed., 20 Aug., to Wed., 27 Aug., at Adelaide. 
Apply to Dr. R. S. Burdon, Department of 
Physics, University of Adelaide, Adelaide, 

South Australia. 


MODEL ENGINES 


‘Model Engineer’’ Exhibition.—Wed., 20 Aug... 
to Sat., 30 Aug., at the New Horticultural 
Hall, Greycoat Street, London, S.W.1. 
Organised by The Model Engineer (Percival 
Marshall & Co., Ltd.), 19-20 Noel Street, 
London, W.i. Tel. GERrard 8811 
*Izmir International Trade Fair.—Wed., 20 
Aug., to Sat., 20 Sept., at Izmir, Turkey 
Apply to the British Chamber of Commerce 
in Turkey, P.O. Box 190, Galata, Istanbul, 
Turkey. 
*Mathematical Statistics 
22 Aug., to Mon., 25 Aug., at The University, 
St. Andrews. Organised by the Royal Statis- 
tical Society, 21 Bentinck Street, London, 


* 


Conference.—Fri., 


W.1. Tel. WELbeck 7638 

*Rhodesian Agricultural Show.—Wed., 27 
Aug., to Sat., 30 Aug., at Salisbury. Organ- 
ised by the Rhodesian Agricultural and 
Horticultural Society, Salisbury 

British Association Meeting.—Wed., 27 Auzg., 


to Wed., 3 Sept., in Glasgow. Apply to the 
secretary, British Association for the Advance- 
ment of Science, Burlington House, Picca- 
dilly, London, W.1. Tel. REGent 4677. 

British Radio and Television Exhibition, 25th. 
Wed., 27 Aug., to Sat., 6 Sept., at Earl's 
Court, London, S.W.5. Organised by the 
Radio Industries Council, 59 Russell Square, 
London, W.C.1. Tel. MUSeum 6991. 

British Food Fair.—Thurs., 28 Aug., to Thurs., 
11 Sept., at Olympia, London, W.14. 
Organised by the Food Manufacturers’ 
Federation, Inc., 10 Mount Row, London, 
W.1. Tel. LEGation 2933. 

*Farnborough Flying Display and Exhibition. 
Mon., | Sept., to Sun., 7 Sept., at Farn- 
borough, Hampshire Open to the public 
on Fri., Sat. and Sun., 5, 6 and 7 Sept., only 
Organised by the Society of British Aircraft 
Constructors Ltd., 29 King Street, London, 
S.W.1. Tel. TRAfalgar 3231. 

Analogy Computation Meeting, Second Inter- 
national.—Mon., | Sept., to Tues., 9 Sept., 
at Strasbourg, France. Apply to Mr. F. H. 
Raymond, Association Internationale pour 
le Calcul Analogique, 138 Boulevard de 
Verdun, Courbevoire, Seine, France. 

Domestic Equipment Trades  Fair.—Tues., 
2 Sept., to Thurs., 11 Sept., at Olympia, 
London, W.14. Organised by B. C. and D. 
Trade Exhibitions Ltd., 194-200 Bishopsgate, 


London, E.C.2. Tel. AVEnue 1444. 
Handicrafts and Do It Yourself Exhibition, 
Sixth International.—Thurs., 4 Sept., to 


Fri., 19 Sept., at Olympia, London, W.14. 
Exhibition offices: 24 Store Street, London, 
Tel. MUSeum 9792. 

*Brazilian State Agricultural Exhibition. 
Sat., 6 Sept., to Tues., 9 Sept., at Porto 
Alegre. Organised by the Secretariat of 
Agriculture, Porto Alegre, Brazil. 

World Power Conference, Sectional Meeting.— 
Sun., 7 Sept., to Thurs., 11 Sept., at the 
Queen Elizabeth Hotel, Montreal. Apply 
to the secretary, British National Committee, 
World Power Conference, 201-202 Grand 
Buildings, Trafalgar Square, London, W.C.2. 
Tel. WHitehall 3966. Note: A _ Sectional 
Meeting of the conference will be held in 
Madrid in 1960; the Sixth Plenary Meeting 
in Australia in 1962; and a Sectional Meeting 
in Switzerland in 1964. 

Leipzig International Autumn Fair.—Sun., 
7 Sept., to Sun., 14 Sept., at Leipzig. Agents: 
Leipzig Fair Agency, 127 Oxford Street, 
London, W.1. Tel. GERrard 0357. 


Place of the University in the Education of 
Civil Engineers, Conference.—Tues., 9 Sept., 
to Fri., 12 Sept., at the Queen’s University 
of Belfast. Open to civil engineering dele- 
gates from industry and the universities. 
Apply to the organising secretary, David 
Keir Building, Stranmillis Road, Belfast. 

Chemical Exposition, National.—Tues., 9 Sept., 
to Fri., 12 Sept., at the International Amphi- 
theater, Chicago. Organised by the Chicago 
Section, American Chemical Society. Offices 
of the Society: 86 East Randolph Street, 
Chicago, Ill., U.S.A. 

*Bulawayo Agricultural Show.—Wed., 10 Sept.., 
Sat., 13 Sept., at Bulawayo. Organised by 
the Bulawayo Agricultural Society, Bulawayo, 
Rhodesia. 


Instrument Automation Conference and Exhibit, 
13th Annual.—Mon., 15 Sept., to Fri., 
19 Sept., in the Convention Hall, Philadelphia. 
Organised by the Instrument Society of 
America, 3443 South Hill Street, Los Angeles 


17, Cal., U.S.A. Apply to Export and 
Publicity Fairs Branch, Board of Trade, 
Lacon House, Theobald’s Road, London, 
C.l. Tel. CHAncery 4411. 
*Melbourne, Royal Agricultural Show.—Thurs., 
18 Sept., to Sat., 27 Sept., at Melbourne 


Organised by the Royal Agricultural Society 


of Victoria, 422 Collins Street, Melbourne, 
Australia 
*Heating, Ventilation and Climate Effects on 


the Human Body, International Congress on. 
Mon., 22 Sept., to Fri., 26 Sept., in Brussels 
Apply to the congress secretary, Mr. H. A 
Roba, 163 Rue Royale, Brussels, Belgium 

Business Efficiency Exhibition.—Mon., 22 Sept., 
to Sat., 27 Sept., at the City Hall, Man- 
chester. Organised by the Office Appliance 
and Business Equipment Trades Association, 
11-13 Dowgate Hill, London, E.C.4._ Tel. 
CENtral 7771. 

Industrial Fuel Efficiency Exhibition.—Wed., 
24 Sept., to Fri., 3 Oct., at Olympia, London, 
W.14. Organised, in association with F. W 
Bridges and Sons, Ltd., by Provincial 
Exhibitions Ltd., City Hall, Deansgate, 
Manchester 3. Tel. Deansgate 6363. 


Scientific Unions, International Council of 
Eighth General Assembly.—Thurs., 25 Sept., 
to Sun., 5 Oct., at Washington, D.C., 
U.S.A. Apply to Dr. A. Atwood, National 


Research Council, National Academy of 
Sciences, Washington, D.C., or to the 
International Council of Scientific Unions, 


29 Tavistock Square, London, W.C.1. 


Commercial Motor Transport Exhibition, 
International.—Fri., 26 Sept., to Sat., 4 Oct., 
at Earl’s Court, London, S.W.5. Organised 
by the Society of Motor Manufacturers and 
Traders Ltd., 148 Piccadilly, London, W.1. 
Tel. GROsvenor 4040. 


Electrochemical Society Inc., Conference. 
Sun., 28 Sept., to Thurs., 2 Oct., at Ottawa. 
Offices of the Society: 216 West 102nd Street, 
New York 25. 

*Independent Hardware Exhibit, Third Annual, 
Sun., 28 Sept., to Fri., 3 Oct., at the Barbizon 
Plaza Hotel, New York. Organised by the 
Independent Hardware Exhibit, Inc., 299 
Madison Avenue, New York 17, U.S.A 

*Watch and Jewellery Trade Fair, Fourth 

International.—Mon., 29 Sept., to Fri., 

3 Oct., at the Royal Albert Hall, London, 

S.W.7. Organised by Trade Fairs and 

Promotions, Ltd., Drury House, Russell 

Street, London, W.C.2 Tel.: TEMple Bar 

3422 


RAILWAY CONGRESS 


International Railway Congress 
17th Congress.—Mon., 
7 Oct., at Madrid. 
manent Commission, 
Brussels, Belgium. 

*Cattle and Agricultural Machinery Fair, 
National.—In October, at Quinta Normal 
Apply to the British Chamber of Commerce, 
Casilla 536, Santiago 


Association’ s 
29 Sept. to Tues., 
Organised by the Per- 
19 Rue du Beau-Site, 


Kenya Royal Show.—Wed., 1 Oct., to Sat., 
4 Oct., in Nairobi. Organised by the Royal 
Agricultural Society of Kenya, P.O. Box 
30176, Nairobi, Kenya. 


Future of Structural Engineering.—Tues., 
7 Oct., to Fri., 10 Oct.. Fiftieth Anniversary 
conference of the Institution of Structural 
Engineers, to be held at its headquarters, 
11 Upper Belgrave Street, London, S.W.1. 
Tel. SLOane 7128. 


*Communications, International Meeting on. 
Tues., 7 Oct., to Sun., 12 Oct., at the Palazzo 
San Giorgio, Genoa. Apply to Civico 
Istituto Colombiano, Genoa, Italy. 

*Photography, International Exhibition.—Sat., 
11 Oct., to Sat., 1 Nov., at the Laing Muni- 
cipal Art Gallery, Newcastle upon Tyne 
Apply to Mr. W. Warburton Pope, 9 Kim- 


berley Gardens, Newcastle upon Tyne, 2 


Building Trades Exhibition.—Tues., 14 Oct., 
to Sat., 25 Oct., in the City Hall, Manchester. 
Organised by Provincial Exhibitions Ltd., 
City Hall, Deansgate, Manchester. Tel. 
Deansgate 6363. 

Textile Machinery and Accessories Exhibition.— 
Wed., 15 Oct., to Sat., 25 Oct., at Belle 
Vue, Manchester. Organised by Textile 
Recorder Exhibitions Ltd., Old Colony 
House, South King Street, Manchester 2. 
Tel. Deansgate 6903, 


Baghdad Agricultural and Trade Fair.—Wed., 15 
Oct., to Sat., 1S Nov., at Baghdad. Apply to 
the office of the Mutassarif of Baghdad Liwa, 
Baghdad, Iraq. (Additional information.) 


Engineering Industries Association : 11th 

mdon Regional Display.—Tues., 21 Oct. 

to Thurs., 23 Oct., at the Royal Horticultural 

Society's New Hall, Greycoat Street, and 

Old Hall, Vincent Square, London, S.W.1. 

Offices of the Association: 9 Seymour Street, 
London, W.1. Tel. WELbeck 2241. 

Motor Show, 43rd International.—Wed., 22 Oct., 
to Sat., 1 Nov., at Eari’s Court, London, 
S.W.5. Organised by the Society of Motor 
Manufacturers and Traders, Ltd., 148 Picca- 
dilly, London, W.1. Tel. GROsvenor 4040. 

*Metal Exposition and Congress, 40th National. 

Mon., 27 Oct., to Fri., 31 Oct., at the 
Public Auditorium, Cleveland. Organised by 
the American Society for Metals, 7301 Euclid 
Avenue, Cleveland 3, Ohio, U.S.A. 


831 
*Canadian National Packaging Exposition, 
Seventh.—Tues.. 4 Nov., to Thurs., 6 Nov., 


in the grounds of the Automotive Building, 
Toronto. Organised by the Packaging Asso- 
ciation of Canada, | St. Clair Avenue West, 
Toronto 7, Canada 


PUBLIC WORKS 

Public Works and Municipal Services Congress 
and Exhibition.—Mon., Nov., to Sat., 
15 Nov., at Olympia, London, W.14 
Organised by the Municipal Agency Ltd., 
70 Victoria Street, London, S.W.1 Tel 
ViCtoria 9132. 

Building Trades Exhibition. 
Se Nov., 


Tues., 11 Nov., to 
at the City Hall, Deansgate, 
Manchester. Organised by Provincial Exhi- 
bitions Ltd., City Hall, Deansgate, Man- 
chester, 3. Tel. Deansgate 6363. 
Computer Exhibition: 
Symposium.—Mon., 24 
Thurs., 27 Nov., at Teddington. Organised 
by the National Physical Laboratory, 
Teddington, Middlesex. Tel. Molesey 1380 
*National Boat Show, Itth Annual.—Fri 
28 Nov., to Sun., 7 Dec., at the National 
Guard Armory, Seattle. Organised by the 
Northwest Marine Industries, Inc., Marina 
Mart, 1500 Westlake Avenue North, Seattle 


American Association for the Advancement of 
Science.—Fri., 26 Dec., to Wed., 31 Dec., 
at Washington, D.C., U.S.A. Offices of the 
Society: 1515 Massachusetts Avenue N.W., 
Washington 25, D.C., U.S.A. 

*Boat Show, Fifth National.—Wed., 31 Dec., 
to Sat., 10 Jan., 1959, at Olympia, London, 
W.14. Organised by the Ship and Boat 
Builders’ National Federation, 205 Regent 
Street, London, W.1 Tel. REGent 1108 

*Physical Society’s Exhibition of Scientific 
Instruments and Apparatus, 43rd.—Mon 
19 Jan., to Thurs., 22 Jan., 1959, in the Royal 
Horticultural Society's Old and New Halls, 
Vincent Square and Greycoat Street, London 
S.W.1. Organised by the Physical Society, 
| Lowther Gardens, Prince Consort Road, 
London, S.W.7. Tel. KENsington 0048 


*Melbourne International Trade Fair.—Thurs., 
26 Feb., to Sat., 14 Mar., 1959, at the Exhibi- 
tion Buildings, Melbourne. Organised by 
the Melbourne Chamber of Commerce 
422 Collins Street, Melbourne 

*Automatic Vending Machine Exhibition, First 
International.—Tues., 10 Mar to Fri., 
13 Mar., 1959, at Park Lane House, London 
W.1. Organised by Contemporary Exhibi- 
tions Ltd., 40 Gerrard Street, London, W.1 
Tel. GERrard 4951 

*California International Trade Fair and 
Industrial Exposition, First.—Wed., | April 
to Sun., 12 April, 1959, at the Great Western 
Exhibit Grounds, Los Angeles. California 
Offices: P.O. Box 77610, Station D, Los 
Angeles 7, California, U.S.A 

*Films in the Service of Industry, 
Festival.—Tues., 21 April, to Fri., 24 April 
1959, at Harrogate, Yorkshire. Apply to 
the organising secretary, Mr. R. T. Edom 
3 Portman Chambers, 7-9 Baker Street 
London, W.1 Tel. WELbeck 1104 

World Petroleum Congress, Fifth.—Early in 
June, 1959, at New York Coliseum, New 
York, U.S.A. Apply to the British National 
Committee, Institute of Petroleum, 61 
New Cavendish Street, London, W.1 Tel 
LANgham 3583 


*British Electrical 


at., 22 


Electronic 
Scientific 


Associated 
ov., to 


Second 


Power Convention.—Mon.., 
1 June, to Fri., 6 June, 1959, at Torquay 
Organised by the British Electrical Power 
Convention, 26-27 Cockspur Street, London, 
S.W.1 Tel. WHitehall 1928 


PORTLAND CENTENARY 


*Centennial Exposition, Portland.—Wed 10 
June, to Thurs., 17 Sept., 1959. International 
Trade Fair.—Wed., 10 June, to Wed., 24 June 
At the Pacific International Livestock Pavilion, 
Portland. Organised by the Oregon Cen- 
tennial Commission, 400 Jackson Tower 
Portland, Oregon, U.S.A 

*International Congress on Combustion Engines. 

Mon., 15 June, to Sat., 20 June, 1959, at 
Wiesbaden, Germany Theme: ** Diesel 
Engines and Gas Turbines up to 1,500 h.p 
Current Problems Concerning Their Design, 
Production, Development and Running on 


Site." Apply to the secretary to the national 
committee, International Congress on Com- 
bustion Engines, 6 Grafton Street, London, 
w.t Tel. HYDe Park 5107 (Additional 
information.) 

Plastics Exhibition and Convention, Inter- 
national (formerly the British Plastics 
Exhibition and Convention).—Wed., 17 June 


to Sat., 27 June, 1959, at Olympia, London, 
W.14. Organised, with the support of the 
British Plastics Federation, 47-48 Piccadilly, 


London, W.! (Tel REGent 4681), by 
British Plastics, Dorset House, Stamford 
Street, London, S.E.1 Tel. WATerloo 3333 
*Chicago International Trade Fair.—Thurs., 
2 July, to Sat., 18 July, 1959, at the Navy 
Pier Exhibition Hall, Chicago. Organised by 


the Chicago Association of Commerce and 


Industry, 30 West Monroe, Chicago 3, Il 
U.S.A 
A.S.T.M. Third Pacific Area National Meeting. 


-Week commencing Sun., 13 Sept., 1959, at 


the Sheraton Palace Hotel, San Francisco 
Calif., U.S.A. Organised by the American 
Society for Testing Materials, 1916 Race 


Street, Philadelphia, Pa., U.S.A 


*Plastics Industry International Fair (** Kunst- 


stoffe 1959 **).—Sat 17 Oct to Sun 
25 Oct., 1959, at Diisseldorf. Organised by 
the Nordwestdeutsche Ausstellungs Gesell- 


schaft m.b.H. (NOWEA) 
Dusseldorf, Germany 


Ehrenhof 4 
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Engineering at Home 


BBC COLOUR TELEVISION 


Tests have shown that the colour television 
system specified by the American National 
Television System Committee is suitable for use 
in Britain. The system is compatible, that is, 
colour signals can be received on monochrome 
receivers and satisfactory monochrome pictures 
will result; and monochrome transmissions can 
be received on colour receivers and satisfactory 
monochrome pictures will still result. The 
BBC, who carried out the recent tests, say the 
last type of compatibility is important as it 
appears unlikely that it will be possible to 
broadcast all programmes in colour for some 
time, and owners of colour receivers will wish to 
view available monochrome programmes. 

The field trials on the adapted system have 
extended over 17 months and are reported in 
BBC engineering division monograph number 18. 
Statistical analysis shows that the system is 
technically capable of providing a_ colour 
television service in the band 41-68 Mc/s. The 
shortcomings that were most noticeable were not 
inherent in the system and should be materially 
reduced when certain items of equipment are 
improved. 

Colours can be identified by three qualities: 
hue, saturation, and brightness. In the NTSC 
system, the first two are combined into a 
** chrominance ”’ signal and the third is embodied 
in a “luminance” signal, which is identical in 
all essential aspects to the normal black-and-white 
signal. It is possible to send the two signals over 
the same channel so that a colour receiver will 
respond to both, while a monochrome receiver 
will respond only to the luminance signal. In 
this way compatibility is achieved. 

The main problem in adapting the American 
system for British use arose through the different 
scanning standards used in the two countries. 
For example, America uses 525 lines per picture 
whereas. Britain uses 405. These different 
practices might affect the highly intricate inter- 
locking arrangement which allows the chromi- 
nance and luminance signals to share a common 
channel. The interlocking might be affected 
by the use of amplitude modulated sound in 
Britain instead of frequency modulated sound. 
The difference between the American standard 
of 30 frames per second and the British standard 
of 25 frames per second might also be significant: 
single cancellation of interfering dot patterns, 
which is a basic feature of the system, takes place 
over two complete frames; this means that the 
cancellation occurs fifteen times a second in the 
original system, and twelve and a half times per 
second in the adapted system. The cancellation 
is, in any event, impaired by the non-linearity 


of the brightness variation in the viewing tube> 
and reduced persistance of vision at the lower 
rate might cause noticeable deterioration in the 
cancellation. These and similar problems were 
expected in adapting the system. 

Preliminary trials were carried out with equip- 
ment produced by the BBC research depart- 
ment, and as additional equipment became 
available more extensive field trials were 
arranged, including assessments of live pictures 
under domestic conditions. The basic equipment 
produced for the preliminary trials included: 
a flying spot film scanner, circuitry for generating 
the composite colour signal, prototypes of a 
projection and direct viewing receiver, a high 
quality laboratory picture monitor, and a set 
of laboratory decoding equipment. With this 
equipment the first tests, on a closed circuit 
basis, were carried out. 

The second test was made possible when a 
500W television transmitter had been modified 
to be capable of handling a composite colour 
signal. It used a channel well separated from 
any of those used for television broadcasting 
in or near the London area, so that it could be 
used, in conjunction with a receiver installed in 
a mobile laboratory, for local field trials during 
normal television hours. The 5 kW standby 
transmitter at Alexandra Palace was used for 
compatibility trials. 

More recently, the Crystal Palace high power 
television transmitter, which serves the London 
area and south east England, was modified to 
enable it to carry the composite colour signal. 
In addition one of the studios at Alexandra 
Palace was equipped with an _ experimental 
colour studio, having two three-tube image 
orthicon colour cameras, manufactured by 
Marconi’s Wireless Telegraph Company Limited, 
Chelmsford. 

At the end of 1956, the third series of tests 
was begun. Experimental colour signals con- 
taining material from films, slides, and live 
cameras, were radiated from a _ high power 
transmitter after the close of normal programmes. 
In addition to those tests which were concerned 
with the quality of the colour picture, a control 
experiment was performed in June, 1957, in 
which the picture quality of current monochrome 
television was critically examined. 

The programmes in colour transmitted by the 
high power transmitter fell into two classes: 
* technical” transmissions in which the interest 
in the programme content of the transmissions 
was kept at a small order so that observers were 
able to concentrate on the technical features of 
the picture; and “ programme’ transmissions 
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in which every effort was made to make the 
programme interesting. Forms wer¢ rOvided 
in which viewers were invited to «<sesg the 
quality of 21 aspects of colour anc reverse. 
compatible black-and-white pictures. In the 
“programme” transmissions in test three, 
however, the questions on reverse-compatibility 
were deleted. As regards this last subject, the 
BBC report remarks “ It must be admitted that 
one of the most difficult tasks to accomplish js 
the attainment of a really good neutral scale ong 
colour receiver.” 

A survey of the results of the “ programme” 
tests radiated from the Crystal Palace transmitter 
shows that 98 per cent of the observers regarded 
pictures from slides as satisfactory, 93 per cent 
regarded pictures from 16 mm film as satisfactory, 
100 per cent of the observers regarded pictures 
from 35 mm film as satisfactory, and 89 per cent 
of the observers regarded the pictures from 
cameras as satisfactory. 

The report points out that the two cameras 
in the colour studio each use 3 in image orthicon 
tubes, with dichroic mirrors separating the 
colours. The cameras give excellent results 
under certain conditions of lighting, but in some 
respects their performance leaves considerable 
room for improvement. The present 3 in tubes 
can give a reasonably good picture from an 
evenly and brightly illuminated scene, but in 
dramatic lighting, with high contrast range and 
areas of low mean brightness, the tubes do not 
perform very well. However, it is considered 
that all such difficulties would be greatly reduced 
if 4-5 in tubes were used. 

With the present distribution of sizes of 
receiver tube, approximately 94 per cent of 
technical observers found the monochrome pic- 
tures of colour transmissions (as received on 
monochrome receiver) completely acceptable; 
for 21 in receivers, 87 per cent found the picture 
completely acceptable. It appears that the only 
likely cause of difficulty is the dot interference 
pattern caused by the chrominance signal. The 
increased visibility of a dot pattern is linked 
with the better resolution of the larger and newer 
sets, and it may be desirable to include a notch 
filter in future 21 in monochrome receivers if 
they are not to become an obstacle to the type of 
colour system investigated. 

A further series of high-power colour test 
transmissions was carried out between October, 
1957 and April 1958. The analysis of the 
questionnaires relating to this series of tests is 
proceeding. The BBC also point out that they 
will carry out further experimental transmissions 
in the future. But there are other problems to 
be solved: the production of a cheap colour 
receiver, and an agreement on the standards to 
be applied. The decision whether or not there 
is to be a public service of colour television and, 
if so, the system to be used, rests with the 
Postmaster-General. 
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SOLUTION TO TOUGHEST 
INDUSTRIAL BRAKING 

































Are you faced with difficult braking problems where conventional “off-the-shelf” 
brakes simply cannot do the job economically, if at all? 

Are torque, energy and space your major considerations ? 

Get the facts of how they are solved by custom-built Goodyear Industrial Disc Brakes, 
based on the technique developed by Goodyear to control the largest and fastest 
aircraft in the world. 


Consider these features: 


* Any combination of torque and energy capacities. 

* May be operated hydraulically, mechanically or pneumatically. 
* Simple installation with minimum servicing. 

* Quick, easy replacement of linings. 

* Certain types may be provided with automatic adjustment 


to compensate for lining wear. 
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INDUSTRIAL DISC BRAKES by (MUNI) a4 2 


ENGINEERING PRODUCTS 


Send details of your problem to :— DIVISION 





THE GOODYEAR TYRE & RUBBER CO. (G.B.) LTD. ENGINEERING PRODUCTS DIVISION, WOLVERHAMPTON, 
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Vacuumatic Ltd., of Harwich, are 
producing a range of ingeniously 
designed mechanical counting machines 
doing their work in National Banks, 
Security Printers and Paper Mills 
throughout the world. 


These machines are capable of counting 
1,500 sheets of paper a minute; such 
rapidity and accuracy of motion 
demand bearings of the highest quality. 





Hoffmann Ball Bearings on account of the fine finish 
of their tracks and rolling elements impart smooth sensitive motion 
in the counting head as well as on other positions on these machines. 
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There is little need to emphasise the part playe; 
by motor control gear in the making of paper, 
Belmos control gear has earned the complete 
confidence of plant engineer and management 
alike in the paper-making industry throughout 
the world. 

With over thirty years’ specialist experience in 
the manufacture of switchgear and motor contr 
gear, the company is justifiably proud of the 
part it is playing in the production of fine paper 
and boards. 

An experienced engineering staff is available at 
the works and throughout the country, able to 
advise on the problems associated with the 
utilisation and application of switchgear and 
motor control gear. 
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Double-tier Belmos switchboard 

for controlling motors up to 80-90 hp, with 
terminal cubicles in centre of board for the 
termination of multi-core cables from remote 
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SELLER IELEL 


GLASGOW BIRMINGHAM 


LAN ARK SHIR E 


NEWCASTLE 


MANCHESTER 


control desk, as supplied to a large paper mill. 
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- with Prestex 
per, 
“: | hon-concussive spring taps 
ent Thousands of gallons of water may trickle away in large 
rout public buildings, factories, schools, hotels and ships from 
taps not turned off completely. Hot water, especially, is 
expensive. 
e in Prestex non-concussive spring taps are a sure answer to this 


costly irresponsibility, a big problem particularly shown in 
its true light in times of drought. Models available include: 
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880B 
4” and }” 
Bibcock. 





884B 


4” Stopcock. 
876B 
(with the NEW ‘3D’ style button top) 
$” Pillarcock. 3” nose and tail 


Non-concussive self-closing 

action 

Light pressure only required 

|; to operate 

+ * Streng black non-heating 

| button top (with ‘3D’ style 
red and blue inserts for 
“Hot” and “‘Cold”’) making 
it difficult to tie down or 

| wedge open the valve 

| * Self-regulating to any pres- 

} sure up to 100 Ib. per sq. in. 

| Each tap fully tested on 

water pressure 

As easy to re-washer as an 

ordinary tap 

Chromium finish on a heavy 

nickel base 
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4” Shower 

control Stopcock 

—also 884C for 
ceiling fixing. 
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Approved by all large Water Authorities. 
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Limited 


The name is the guarantee 





BELMONT WORKS .- 
PRESTEX HOUSE - 


DONCASTER 


MARSHALSEA ROAD 
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CUMMINS DIESELS 








Built in Britain @ SS... 
=e 
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CONVERT TO 
CUMMINS 
PROFITABLE POWER 








Now you can re-equip your plant with 
CUMMINS world-famous TURBODIESEL* engines and obtain 
more power—more performance and more profit. 

CUMMINS diesel engines are built in Great 
Britain in sizes from 150 to 335 b.h.p. 
servicing facilities are available to ensure maximum earning 


Complete nation-wide 


capacity from British or American-built CUMMINS diesel 
engines. 

CUMMINS TURBOCHARGING boosts horse- 
power without increasing engine capacity. 

CUMMINS PT* fuel system is simpler and 


more efficient than any other diesel or petrol fuel system. 


gives you the B1G plus MORE PROFIT 


CUMMINS DIESEL 
SALES & SERVICE LTD 


25 BERKELEY SQUARE, LONDON, w.i 
Telephone: MAYFAIR 9090 


SPARES AND SERVICE: 
HUNSBURY WORKS, NORTHAMPTON 
Telephone: NORTHAMPTON 5262 


* Trade Marks of Cummins Engine Company, Inc. 
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heating surface of |,208,000 sq. ft. will be 
the largest regenerative air preheaters ever 
built. The four Howden forced-draught and 
four Howden induced-draught fans will handle ee! 
a total of 3,150,000 cubic feet of air . 
and gas per minute. 


mOV DEN 


JAMES HOWDEN & COMPANY LIMITED 


195 SCOTLAND STREET, GLASGOW, C.5 and 15 GROSVENOR PLACE, LONDON, S.W.| 


INTERNATIONAL COMBUSTION LIMITED TO ke 

THE CENTRAL ELECTRICITY GENERATING . ba 

BOARD FOR THE PROJECTED THORPE MARSH if 
POWER STATION WILL HAVE HOWDEN AIR 3 

PREHEATERS, DRAUGHT PLANT AND = - 
MECHANICAL DUST COLLECTORS. 

The four Howden air preheaters, with a total ' \: 
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and manufacture of equipment for 
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Plint & Partners, Ltd. .. 7 | Stamgo Manufacturing = Wells, A. C., & Co., Ltd. 33 
Pool, J. & F., Ltd 75 | ,Co., Ltd. 23] Westinghouse Brake & 
Power Petroleum Co., | Steel Construction Co., Signal Co., Ltd. 47 
Ltd. ; - BI), Aa ore 81 | Widnes Foundry & 
Press, Wm. & Son, Ltd. 15 Stone -Chance Ltd. 39) Engineering Co. Ltd. 83 
Priest Furnaces, Ltd. 51 | Stothert & Pitt, Ltd 85 | Wiggin, H., & Co., Ltd. 16 
Quasi-Are, Ltd 67 | Sturtevant Engineering | Wigglesworth, Frank, & 
Ransomes Sims «& |  Co., Ltd. 30) Co., Ltd. 57 
| Jefferies. Ltd. .. 2 Sunvie Controls, Ltd. 15 | Woods of Colchester, Ltd. 8 
| Ratcliffe, F. 8. (Roch- | Tangyes, Ltd. 35 | Wynstruments, Ltd. . 87 
| dale) Ltd. 57 | Tattersall & Sons, Ltd 58 ' Zwicky, Ltd. 54 





















































WE ALSO MAKE 


Open-fronted Presses 

Double sided Presses 

Single and Double Crank Presses 
Power Screw Presses 

Minting machinery 

Cartridge machinery 


Double Action type Drawing Presses 
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COMPANY MEETING 
RANSOMES SIMS & 
JEFFERIES LTD. 


IMPROVED POSITION 


The annual general meeting of Ransomes Sims & 
Jefferies, Ltd., was held on June 24 at Orwell Works, 
Ipswich, Sir Reuben Hunt (chairman of the com- 
pany) presiding. 

The following are the Chairman's comments on 
the report and accounts for the year ended December 
$1, 1957, circulated to members with the report and 
accounts: 

TRADING RESULTS 

The Trading Results of the Parent Company and 
its Subsidiaries for the year to the 3lst December, 
1957, amounted to £304,034, made up and compared 
with 1956 as follows: 


1957 1956 
; £ 

Parent Company 306,298 188,002 
The Steel Case Co. Ltd 5,675 7,141 

Ransomes Sims «& Jef- te 
feries (Watford) Ltd Closed 17,391 
311,973 212,534 

Ransomes South Africa 

Pty. Ltd 6,572 loss 9,386 


Ransomes Sims & Jef- 
feries (Australia) Pty 
Ltd. 

Ransomes Sims & Jef- 
feries (New Zealand) 
Ltd. 

Ransomes de Mexico S.A. 


2,254 3,033 loss 
Sl 
Not 
operating 


352 
3,973 loss 


£304,034 


£219,368 


If selling prices had not been increased in 1957 
the Parent Company would not have made a profit, 
despite our endeavours to reduce that part of our 
costs which are under our control. The effect of 
increases in wages and in the cost of steel, fuel and 
transport has left us with the inadequate trading 
margin shown above. This margin is insufficient to 
maintain the Company in the healthy position in 
which we should like to see it. 

DIVIDENDS AND APPROPRIATIONS 

These are set out in detail on page 5 of the report 
and accounts and it is clear from the figures that the 
maintenance of our recommended dividend of 6 per 
cent. is all that the profits will permit. The net 
earnings on the amount of ordinary share capital and 
reserves is 3.3 per cent. and the ratio of the net 
dividend to the ordinary share capital and reserves 
has fallen slightly to 1.8 per cent. 

MANUFACTURING ACTIVITIES 

During the year, with a view to reducing our over- 
head expenses, we have closed our Long Street 
Works, and are now manufacturing our M.G. 
Tractors in the Lawn Mower Works. We propose, 
towards the end of this year to continue our policy 
of concentrating production at our Nacton Factory, 
which will probably lead to the use of our Parkside 
Factory as a store for finished machines 

We won the World Ploughing Match Champion- 
ship for the fourth time running, which is extremely 
gratifying. Our products have been further im- 
proved where improvement was possible, and our 
new FR implements, designed especially to work 
with the Ford Dexta Tractor and other tractors 
equipped with a No. 1 linkage, are now in production 
and otler the best value for money of any range of 
implements yet produced 

PERSONNEL AND FRODUCTION 

Last year | reported that our personnel had been 
reduced from 3,990 to 3,460. This year we have 
achieved a futher reduction to 3,210. Our pro- 
grammes for 1958 are rather larger than those for 
1957. We hope to be able to sell this increased 
volume of goods, which could obviously improve out 
position 
RANSOMES SOUTH AFRICA (PTY.) LTD. 

Overseas trade has presented to us the same 
difficulties as mentioned in my report of last year, 
Ransomes South Africa (Pty.) Ltd. has traded at a 
loss, mainly due to the changed conditions of trading 
in that country. Our Sales Director, Mr. Akester, 
returns from an extensive tour in June, when we shall 
have the benefit of an up-to-date appreciation of the 
position in that country. 

RANSOMES SIMS & JEFFERIES 
(AUSTRALIA) PTY. LTD. 

We are pleased that our small factory in Australia 
has started quite satisfactorily from a production 
point of view, and our thanks are due to our friends 
Ruston & Hornsby (Australia) Proprietary Ltd. who 
are managing the factory for us. Marketing presents 
a good many difficulties, and we expect that a Direc- 
tor will shortly pay a visit to that country. 

RANSOMES DE MEXICO, S.A. 

We thought it desirable to make a small invest- 
ment in Mexico to enable us to maintain and, we 
hope, expand the trade we do in that country. 
Conditions have proved extremely difficult, and the 
initial loss was in accordance with expectations. It 
is too early to form an opinion as to whether this 
venture will ultimately prove profitable, but we 
think the decision to undertake it was a wise one. 

GENERAL OUTLOOK 

4 business such as ours, which buys 50 per cent. 
of the value of its products from outside sources, 
and has its wages fixed in relation to other products 
which carry a much higher selling price, finds itself 
in considerable difficulties when some of its overseas 
markets are closed for economic or political reasons. 
The steps we have taken have certainly improved the 
position of our Company substantially, and where 
possible we are still trying to reduce our overheads. 
It must be emphasised that if wages and salaries, 
not only those paid by ourselves but also those paid 
by our principal suppliers, are not related in some 
way to the prices obtainable in world markets, the 
situation will continue to give cause for anxiety. 

EMPLOYEES AND STAFF 

In times of difficulty the demands made on the 
personnel of a business are always more exacting, 
and I am sure that you would again wish me to 
express our thanks to all those who have served us 
so well during the past year. 

The report and accounts were adopted; the 
dividend, as recommended, was approved and the 
retiring directors, Mr. W. A. Hunt and Sir John 
Greaves, C.B.E., were re-elected. X 316 


PUBLIC 
APPOINTMENTS 





AIR MINISTRY Works Designs Branch requires 


(A) in London: 
(1) DESIGNER/DRAUGHTSMEN for Bulk 
Petroleum Storage and Pumping Installations 


(Order No. 105), experienced in one or more of the 
following: (a) storage tank layout and design, 
(6) pump house and plant layout, (c) development 
of pipeline schemes, (d) hydraulic calculations. 
Technical training to O.N.C. standard required. 

(2) STRUCTURAL ENGINEERING 
DESIGNER/DRAUGHTSMAN (Order No. 101) 
for reinforced concrete or structural steelwork with 
sound technical training and several years varied 
experience in design/details of: (a) Reinforced 
concrete construction for all types of buildings, 
or (b) steel framed sheds, warehouses and similar 
buildings; and CIVIL ENGINEERING DESIGN/ 
DRAUGHTSMEN (Order No. 102) experienced 
in one or more of the following branches of engi- 
neering: (a) Earthworks and Stormwater Drainage, 
(6) Foul Drainage and small disposal works, 
(c) Water Pumping Treatment and Distribution. 
Salaries up to £1015 per annum. 

(B) in London and Provinces 
(with liability for overseas service) 

ELECTRICAL ENGINEERING 
DRAUGHTSMEN (Order No. 104) experienced 
in preparation of scheme for illumination and 
electrical equipment of buildings or in electrical 
distribution H.V. and M.V. Technical training to 
O.N.C. standard or equivalent an advantage. 
Salaries up to £870 p.a. Starting pay dependent 
upon age, qualifications and experience. Long-term 
possibilities with promotion and _ pensionable 
prospects. Five-day week, three weeks three days 
leave a year. Normally natural born British subjects. 

Write, stating age, qualifications, employment 
details including type of work done to any 
EMPLOYMENT EXCHANGE quoting Borough 
and relevant Order Number, G 808 


MINISTRY OF SUPPLY RESEARCH AND 
DEVELOPMENT ESTABLISHMENTS, mainly in 
southern half of England, require 
(a2) SENIOR SCIENTIFIC OFFICERS (minimum 
age 26), and (6) SCIENTIFIC OFFICERS for 
work in Physics, electronics, electrical or mechanical 





engineering, applied mathematics, chemistry ot 
metallurgy. First or second class honours degree 
or equivalent required and for 8.8.0. at least 


3 years post-graduate experience. Starting salary 
in range (a) £1130-£1330, (b) £595-£1050 (male, in 
provinces). Rates for women somewhat lower but 
reaching equality in 1961. Superannuable under 
F.8.8.U. Opportunities may occur for those under 32 
to compete for established posts. Candidates should 
indicate fields of work in which interested. Houses 
available for letting to married staff, and oppor- 
tunities for new graduates to have workshop training 
at National Gas Turbine Establishment, Pyestock, 
Hants.—Forms from M.L.N.S., TECHNICAL AND 
SCIENTIFIC REGISTER (K), 26, KING STREET, 
LONDON, 8.W.1 (quoting A.182/8A). X 106 





MIDDLESEX COUNTY COUNCIL 
EDUCATION COMMITTEE 


GENERAL MAINTENANCE ENGINEER 
required at Brunel College of Technology, Wood- 
lands Avenue, Acton, W.3. Salary, £575 to £725 p.a., 
plus London Weighting. 44-hour week. Should 
have sound knowledge of the operation of central 
heating and domestic hot water services, gas and 
extract ventilation installations, and of electric 
lighting and power installations. Prescribed condi- 
tions.—Apply, giving qualifications, previous experi- 
ence and names of two referees, to Principal, above 
address, by 9th July. (Quote X693 E.) Canvassing 
disqualifies. X 313 


CAITHNESS EDUCATION COMMITTEE 
THURSO TECHNICAL COLLEGE 


Applications are invited for the following posts: 

(1) LECTURER in Mechanical Engineering; 
(2) LECTURER in Physics and Chemistry. 
Candidates for both posts should possess a degree 
or Higher National Diploma or Higher National 
Certificate in the appropriate subject. Industrial 
experience is desirable. Salary will be in accordance 
with the Teachers’ Salaries (Scotland) Regulations, 
1956, with placing on the appropriate scale according 
to qualifications and experience. Houses will be 
made available in due course for the successful 
applicants, who will probably be required to take 

| up duty in September or October, 1958. 
Further particulars and the prescribed form of 
| application may be obtained from the undersigned, 
| to whom completed applications should be returned 
on or before 18th July, 1958. 
HUGH R. STEWART, 
| DIRECTOR OF EDUCATION. 








EDUCATION OFFICE, 
RHIND HOUSE, 
WICK. 


| X 314 








June 27, 1958 ENGINEERING 


ROBERT GORDON’S TECHNICAL COLLEGE 
ABERDEEN 


DEPARTMENT OF ELECTRICAL 
ENGINEERING 


Head of Department—Eric WILKINSON, B.Eng., 
Ph.D., M.1.E.E. 


Applications are invited for the post of 
LECTURER in Electrical Engineering. Applicants 
should be Honours Graduates and should have 
specialised in Electrical Power. Salary scale, £785 
to £1350 per annum, with initial placing according 
to experience. The successful candidate will be 
expected to take up his duties on 1st September, 1958, 
or as soon thereafter as possible 

Further particulars and Forms of Application may 
be obtained from the undersigned, to whom com- 
pleted Applications should be returned on or before | 
5th July, 1958. 


A. C. WEST, 
DIRECTOR. X 322 





THE iy COLLEGE 
SCIENCE AND TECHNOLOGY 
GLASGOW 


(In affiliation with the University of Glasgow) 
DEPARTMENT OF MECHANICAL 





CIVIL AND CHEMICAL 
ENGINEERING 
| 


LECTURER IN 
CIVIL ENGINEERING 


Applications are invited for a Lecturer in Civil 
Engineering with experience in Public Health 
Engineering, Hydrology or Hydraulics. Applicants 
should hold a good honours degree and have practical 
or research experience 

Salary scale in the range £900 by £50 to £1350 by 
£75 to £1650. } 

Further particulars and application forms can be 
obtained from THE SECRETARY, THE ROYAL 
COLLEGE OF SCIENCE AND TECHNOLOGY, 
GLASGOW, C.1. X 340 


LONDON COUNTY COUNCIL 

SOUTH EAST LONDON TECHNICAL COLLEGE 
MECHANICAL ENGINEERING DEPARTMENT 
(1) LECTURER to teach Applied Mechanics and 
Strength of Materials in H.N.C. courses in Mech- 
anical and Production Engineering. Should be 
graduates of British University and/or Corporate 
Members of the Institution of Mechanical Engineers 
and have had practical experience in Mechanical 
Engineering. Some teaching experience either part- 
time or full-time is an essential qualification. 

(2) September, 1958, TWO GRADE “B” 
ASSISTANTS for general Mechanical Engineering 
subjects to 8.3 year O.N.C. Should be graduates 
and/or Corporate Members of Institution of 
Mechanical Engineers. Should have had good 
industrial experience and some further education 
teaching experience. 

Burnham F.E. salary scales: (1) £1200 by £30 to 
£1350. (2) £650 by £25 to £1025, plus additions for 
training and qualifications; increments within the 
seale for experience. All posts plus London allow- | 
ance of £36 or £48. 


Application forms from SECRETARY AT | 
COLLEGE, LEWISHAM WAY, §8.E.4, to be} 
returned by 12th July, 1958. (1188) X 342 | 


| 7, by 


D.S.L.R. Water Pollution Researct 
Stevenage, Herts., require Laboratory 
SCIENTIFIC OFFICER (PHYSICisT. PH 
c MIST OR CHEMICAL ENGiNtYS 
preferably with good mathematical ability, to ER), 
take (a) laboratory studies and theore tical’ Under. 
tion of settlement of flocculating and non-flon 
solid particles in quiescent and flows collating 
media, and (4) laboratory and pilot plants, 
influence of design and sedimentation tenes of 
of liquid through such tanks, and on settleme 
suspended particles. Qualifications, 1st or and . 
Honours degree in Physics, Chemistry or rhe 
Engineering. Salary, £595-£1050. Start Tnical 
according to Post-graduate experience and N Pay 
Service. Women’s pay slightly less, B i 
Scheme. Normal promotion to Principal 4a Pay 
Officer in mid-thirties (£1370-£1950) Fi 
week, Houses and flats to rent available oan 
of laboratory. Forms from M.L.N.S., TECHNIC 
AND SCIENTIFIC REGISTER (K), 6, Kid! 
STREET, LONDON, 8.W.1, quoting ‘Pin? 
Closing date: 11 July, 1958. in 


COUNTY BOROUGH OF BRIG 
EDUCATION COMMITTER 


BRIGHTON TECHNICAL COLLEGE 


REQUIRED FOR 1st SEPTEMBER 
ASSISTANT LECTURER (GRADE B) | 
Mechanical Engineering. Graduate, A.M] Mech E 
or equivalent. Teaching experience desirable.” 

Salary scale: £650 by £25 to £1025 (men) ply 
— and training allowances and with inene. 
ments for approved research, professio: 
trial eagetinnne. ; ronal or inde 

Further particulars and forms of application from 
the undersigned, to be returned to the PRINCIPAL, 
BRIGHTON TECHNICAL COLLEGE, BRIGHTOY 
7 9th JULY. 

W. G. STONE, 
DIRECTOR OF EDUCATION 
54, OLD STEINE : 


BRIGHTON. X34 


UNIVERSITY OF BIRMINGHAM 


DEPARTMENT OF CIVIL ENGINEERING 


Applications are invited for a 
LECTURESHIP IN CIVIL ENGINEERING. 
Salary within the range £900 to £1650 according 
to qualifications and experience. The Lecturer 
will be required to take up his duties by 1 October, 
1958 

The Lecturer would be required to undertake 
teaching in theoretical and applied elasticity or 
fluid mechanics. Time and facilities would by 
available for research work. 

Applicants should possess a good honours degree 
in Applied Mathematics or Engineering Science 
research experience is very desirable 

Applications (two copies) should be submitted by 
14 July, 1958, to the REGISTRAR, THE UNIVER 
SITY, BIRMINGHAM, 15, from whom further 
particulars may be obtained. X 34 


CENTRAL ELECTRICITY GENERATING 
BOARD 


RESEARCH LABORATORIES, LEATHERHEAD 
SURREY 


Applications are imvited for the appointment 
ASSISTANT ENGINEERS to work at th 
RESEARCH LABORATORIES AT LEATHER 
HEAD, SURREY, on a wide range of problem 
associated with conventional and nuclear pow 
stations. Present investigations concern heal 


| transfer in nuclear fuel elements and heat exchangers 


D.S.1.R. Hydraulics Research Station, Wallingford, | 

Berks, requires 
SENIOR SCIENTIFIC OFFICER to investigate | 
the mechanics of water waves, beach processes and 
harbour problems. Qualifications: Ist or 2nd Class | 
Honours degree, preferably in civil or mechanical | 


engineering, with good knowledge of hydraulics 
and at least 3 years’ post-graduate experience, 
preferably of hydraulics research but scientific 


experience in wave-motion other than of water will 
be relevant. Salary range, £1130 to £1330 (men). 
Prospects of promotion, and for candidates under 31 
also of establishment. Good housing prospects for 
married staff.—Forms from M.L.N.S., TECHNICAL 


| 
AND SCIENTIFIC REGISTER (K), 26 KING | 
STREET, LONDON, S.W.1, quoting E 225/8A. | 
Closing date, 19th July, 1958. X 306 | 


| PERSONNEL OFFICER, 


electrostatic precipitators, cooling towers and bolle 
feed pumps. 

Candidates for senior vacancies should have a 
Honours degree with previous research experience 
for other vacancies a Pass degree or H.N.C. with 
appropriate experience would be acceptable bu 
importance is attached to ability to apply funda 
mental knowledge to a wide range of problems. 

Salary according to ability and experienc 
£1160-£1510 per annum, £1055-£1265 per annut 
£820-£995 per annum, £550-£725 per annum. 

Application forms from 8. 8. SCOTT, CHIE 
CENTRAL ELECTR 
CITY GENERATING BOARD, 24/30 HOLBORS 
LONDON, E.C.1, to be returned by 14th July 
Envelopes should be marked “ Confidential’ 
Ref. ENG/169. Xs 
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rate 48s. 


3s. 6d. per line (mini- 
mum charge I4s.). Single 
column inch rate 42s. 





ADVERTISEMENT RATES 


AGENCIES - ANNOUNCEMENTS 
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KUMASI COLLEGE OF TECHNOLOGY 


rocipal : 


ser are invited for the post of 


E. DUNCANSON 


W. > Ph.D., 
F.Inst.P., A.M.1.E.E 


D.8e., 





LECTURERS in the Department of 
yetsnical Engineering. 
College prepares students for the London 
wrest B.Sc. degree in Engineering and for the 
fi tions of the professional Engineering 


ppttations should have a degree or equivalent 
tions with suitable teaching and professional 
tions. Duties will involve some of the 
ooiet: teaching of Strength of Materials and 
yoslurgy Theory and Design of Machines, Engin- 
vacog DIaWIDE; taking charge of applied Thermo- 
Laboratory. 
"sppointment may be accepted on contract for 
; ars or On pension or arrangements to continue 
* jnitiated under the F.S.8.U. Scheme might 
the College. 
Wa salary Scale: £2125 by £75 to £2425 p.a. 
ys a gratuity payable at the end of contract at the 
y of £12 10s. Od. for each month of satisfactory 
pete Pensionable and F.S.S.U. Salary Scale: 
“is by £60 to £1940 p.a. Point of entry according 
ence. 
Seen's allowances up to a maximum of three | 
+ the rate of £50 p.a. per child up to 10 years and | 
> pa. pet child over 10 years in full-time education 
»to 21 years. Annual leave with free return first- 
wes passages for the member of staff and, conditional 
og minimum stay in West Africa, for his wife and 
to three children under 17 years. Bungalows 
| 





0 






with basic furniture at low rental are provided 
income tax low A P - | 
“Applications (6 copies), giving age, qualifications, | 
axperience and the names of 3 referees, should be | 


wt to the COUNCIL FOR OVERSEAS 
(OLLEGES, 12 LINCOLN’S INN FIELDS, 
[ONDON, W.C.2. Closing date: 4th July, 1958. 

: X 307 
yNisTRY OF TRANSPORT AND _ CIVIL 


{VATION, SCOTTISH HOME DEPARTMEN 
ENGINEERING ASSISTANTS GRADE Ill. 
6 pensionable posts in London, Birmingham, 
Nottingham, Oban and Inverness for men at least 
% on April 1, 1958, with at least 7 years’ training 
wd experience on work to do with planning, con- 
¢metion and maintenance of highways, or routeing 
fabnormal loads or the testing of soils and road- 
making materials. O.N.C. or comparable qualifi- 
ation an advantage for all posts. Starting salary 
(ondon) from £665 to £745 (possibly higher) 
Sale maximum £870.—Write CIVIL SERVICE 





(COMMISSION, 30, OLD BURLINGTON STRERT, | 


LONDON, 
$4353/58/11. 


W.1, for application form, 


quoting 
Closing date 24th July, 1958. c 


X 318 


CITY OF SHEFFIELD EDUCATION 
COMMITTEE 


COLLEGE OF TECHNOLOGY 


Applications are invited for the following appoint- 
nents in the Department of Engineering :— 

() ASSISTANT (GRADE 8) in Electrical 
Engineering to teach students preparing for 
the Course B and Course C certificates in 
Electrical Installation, for the O.N.C. in 
Electrical Engineering, and for the Tele- 
communications Technician’s Course mainly 
in part-time day classes. 

Ability to supervise the courses in Electrical 
Installation or in Telecommunications would 
be a recommendation. 

Candidates should be adequately qualified 
and suitably experienced both in industry 
and teaching. Advanced work is available 
for a suitable teacher. 

Salary in accordance with the Burnham 
Technical Seale: £650 by £25 to £1025 per 
annum, with appropriate additions for 
degree and training. 

+) ASSISTANT (GRADE A) to teach English 
and Social Studies to Mechanical and Elec- 
trical Engineering Students in O.N.C and 
Trades courses. The teacher appointed will 
be expected to continue and develop the 
liberal influence in technological 
which has been exerted in this Department 
for some five years. 

Candidates should be vitally interested in 
this work, possess suitable qualifications, 
preferably at degree level, and have some 
experience in industrial life and in teaching. 

Salary in accordance with the Burnham 
Technical Scale: £475 by £25 to £900 per 
annum, with appropriate additions for degree 
and training. 

Application Forms, obtainable with further 
particulars from the undersigned (stamped addressed 
envelope) at P.O. BOX 67, SHEFFIELD, should 
be returned within i4 days of the publication of 
this advertisement. 

STANLEY MOFFETT, 


DIRECTOR OF EDUCATION, X 348 


sNGINEERING June 27, 1958 


D.S8.1.R. Mechanical Engineering Research Labora- 
tory, East Kilbride, Glasgow, requires an 
ASSISTANT EXPERIMENTAL OFFICER 
ENGINEER for design and development work on 
very high fluid pressure equipment. Drawing office 
and workshop training and experience of general 
mechanical engineering design essential, experience 
of high fluid pressure not expected. Knowledge of 
miniature precision mechanism or hydraulic pumps, 
valves, etc., or mechanical testing equipment an 
advantage. To carry out detailed designs and given 
opportunity of testing and developing them in 
laboratory. Qualificatiqgns: G.C.E. (Advanced) in 
a science and mathematics subject or Scottish Leavin 
Certificate with three subjects, including science an 
mathematics in higher grade. Over age pass 
degree H.N.C. in Mechanical Engineering or equiva- 
lent expected. Salary range: £370 (age 18)-£645 
(age 26)-£800. Normal prospects of promotion to 
E.O. (£920-£1130). Houses in East Kilbride for 
married staff.—Forms from M.L.N.S., TECHNICAL 


22 





AND SCIENTIFIC REGISTER (K), 26, KING 
STREET, LONDON, 8.W.1, quoting C 158/8A. 


CLOSING DATE, 18th July, 1958. X 330 


UNIVERSITY OF DURHAM 


KING'S COLLEGE, NEWCASTLE UPON TYNE 


APPOINTMENT OF COLLEGE RESIDENT 
ARCHITECT/ENGINEER/SURVEYOR 
The Council of King’s College invite applications for 
the post of 
RESIDENT ARCHITECT/ENGINEER/SUR- 
VEYOR, the exact title being dependent upon the 
qualifications of the person appointed. 

The Resident “Officer” will be responsible to the 
Bursar and through him to the Council of King’s 
College and their General Purposes Committee. He 
will have special responsibility to advise on the 
development of the College estates and to implement 
the Building Programme. He will be required to 
devote his whole time to the duties of the post. 

Candidates must have a recognised qualification 
of a Professional Body in Architecture, Engineering 
or Surveying 

The starting salary will be fixed according to the 
experience and qualifications of the person appointed 
and will be on the scale of £1500 by £75 to £2075 by 
£25 to £2100 a year. The person appointed will be 
required to join the Federated Superannuation 
System for Universities. Child Allowance will be 
paid. 

Further particulars may be obtained from the 
undersigned to whom applications for the post should 
be submitted not later than 14th July, 1958. 

G. R. HANSON, 
REGISTRAR OF KING'S 
COLLEGE. X 309 


NORTH STAFFORDSHIRE TECHNICAL 
COLLEGE, STOKE-ON-TRENT 
Principal: H. W. WEBB, O.B.E., D.Sc., F.R.1.C., 
M.1.Chem.E., F.1.Ceram. 


APPOINTMENT OF HEAD OF ENGI- 
NEERING DEPARTMENT (GRADE IV) 


Applications are invited for the post of 





courses | 


| The 


HEAD F ENGINEERIN DEPART- 
MENT which will become vacant from the 
Ist October, 1958, on the promotion of the present 
Head to Principal. The College is recognised by the 
Ministry of Education as a Regional College and has 
Departments of Ceramics, Kngineering, Mining, 
Chemistry, Physics and Catering. 

The Engineering Department comprises Mech- 
anical including Civil, Production and Electrical 
Engineering, Management and Mathematics sections. 
Mechanical, Production and Electrical sections 
are approximately equal in size. The Department is 
moving into new building extensions just completed 
and is being provided with excellent equipment. 

Applicants should have a good degree in Engineer- 
ing with professional qualifications and industrial 
experience. Teaching experience at degree level is 
desirable, and proved organising experience would 
be arecommendation. Salary according to Burnham 
Scale Grade IV: £1,750 by £50 to £1900 per annum, 

Application forms and further particulars may be 
obtained from the PRINCIPAL, NORTH STAF- 
| FORDSHIRE TECHNICAL COLLEGE, COLLEGE 





| ROAD, STOKE-ON-TRENT, to whom completed 
| forms should be returned as soon as possible. 


} H. DIBDEN 


CLERK TO THE GOVERNORS. X 345 








(1) FOREMAN 
scientific staff. 


in charge of section 


Salary range, £875-£1050. 


Salary range, £700 (at 26)-£875. 


Housing; superannuation. 





ATOMIC ENERGY RESEARCH ESTABLISHMENT 
HARWELL 


TECHNICIANS 


in New Development Workshop. 


Apprenticeship or equivalent training essential; knowledge of precision workshop and 
universal milling practice; O.N.C. or equivalent an advantage. 


(2) OFFICER responsible for obtaining materials for workshop from internal stores and 
by outside purchase and for maintenance of work records. 


Apprenticeship or equivalent training and good knowledge of materials essential 


Send POST CARD to Group Recruitment Officer (1156 
DIDCOT, BERKS., for application form and details. 


GHANA PUBLIC SERVICE COMMISSION 
Applications are invited for the following vacancies 
nthe PUBLIC WORKS DEPARTMENT :— 
SENIOR MECHANICAL ENGINEER: 
Responsible for all aspects of the administration 
organisation and supervision of mechanical road | I 
construction and public works plant, equipment and 
vehicles including maintenance and overhaul under 
depot as well as temporary field workshop conditions. 
Candidates must: T 
1. (a) hold a B.Se. (Eng.) or other recognised | ( 
engineering degree; and (+) have gained not less 
than 7 years practical post-graduate experience 
in the organisation, operation, maintenance | £ 
and major repair of heavy road plant, earth- 
moving equipment and other mobile plant includ- 
ing vehicles and (c) must have attained their | 
28th birthday, or 
(a) have passed Parts I and II of the examina- 
tion of the Institution of Mechanical Engineers; | 
and (b) have gained not less than 5 years’ 
subsequent practical experience in the organisa- 
tion, operation, maintenance and major repair | 
of heavy road plant, earth-moving equipment | 
and other mobile plant including vehicles; | 
(c) have attained their 28th birthday; and (d) | 
have been elected Corporate Member of the | 
Institution of Mechanical Engineers. | 
Appointment on contract for two tours each of 
18-24 months duration in salary range £1660-£2080 
according to age, qualification and experience | 
MECHANICAL ENGINEER (ROADS): 





re 


| ( 
mobile plant, equipment and vehicles, general super- 
vision and administrative work in connection with the 
Mechanical Branch of the Department including 
control of finances and overall control and training | 
of subordinate staff. Candidates must either 
(a) hold a B.Sc. (Kng.) or other recognised degree 
giving exemption from Parts I and II of the examina- | 
tion of the Institution of Mechanical Engineers and 

have had 2 years post-graduate practical experience, 

or (b) being not less than 23 years of age, have passed 

Parts I and II of the Institution's examination. | 

Appointment on contract for three tours each of | 

18-24 months duration in salary range £1080-£2080 | 
a year. 
EXECUTIVE ENGINEERS (ROADS): For 
planning, design and construction of trunk roads | 
and the realignment and reconstruction of existing 
roads. Candidates must hold a University degree 
in civil engineering or be A.M.1I.C.E. with two years’ | 
experience in the planning, design and construction | 
of trunk roads, bridges and ancillary roads or Cor- | 
porate Members of [.C.E. or Municipal Engineers 
with experience in road construction. 

Appointment on contract for one tour of 18-24 
months in salary range £1080-£2080 a year. 
SENIOR MATERIALS ENGINEER: To take 
charge of the Soil Mechanics section of the Depart- 
ment and to be responsible for the Central Road 
Laboratory. Candidates must possess a degree of a 
recognised University in Engineering, Mathematics, | 
Physics or Chemistry; must have satisfactorily 
completed a period of one year's post-graduate | 
full-time training in a recognised Soil Mechanics 
Research Laboratory and must have gained at least 
ten years’ post-graduate experience in Soil Mechanics. 

Appointment on contract for three tours of 18-24 | 
months each in salary range £2280-£2400 a year. 
Entry point determined by age and experience. 
MATERIALS ENGINEER: To carry out testing 
and scientific analysis of road making materials | 
and to advise on use of local materials for road 
construction and maintenance work and for structures 
such as bridges and culverts. Must possess a good | 
University degree in Engineering, Mathematics, | 
Physics, or Chemistry and must have satisfactorily | 
completed a year’s post-graduate full-time training | 
in a recognised Soil Mechanics Research Laboratory, | 
and gained one further year's post-graduate practical | 
experience connected with civil engineering. 

Appointment on contract for three tours each of 
18-24 months duration in salary range £1080-£2080 | 
a year Entry point determined by age, qualifica- | 
| tion and experience. 

TECHNICAL OFFICER, SOIL MECHANICS: 
To take charge of the testing and analysis of road 
making or other materials and of mobile laboratory. | 
Candidates must have Inter.B.S8c. or G.C.E. | 
(advanced level) with Mathematics and sane ta 

| 





| 














as two of the subjects and three years’ experience in 
Soil Mechanics in laboratory and field or School | 
Certificate Grade 1 with Mathematics and Physics | 
as two of the subjects and five years’ experience 
in Soil Mechanics. 

Appointment on contract for three tours each of 
18-24 months duration in salary range £1040-£1280 
a year determined by age, qualification and experi- 
ence. 

Other terms of service for above posts: Gratuity 
at rate of £12 10s. for each completed month of 
satisfactory service payable on completion of con- 
tract. Outfit allowance £30-£60 on first appoint- 
ment. Free first-class passages for officer, wife and 
up to three children under 15 years and in addition 
an education allowance for children when not 
resident in Ghana of £100 a child for up to three 
children under 18 years. Generous home leave on 
full pay. Income tax at low local rates. Preserva- 








manufacturing experimental equipment for 


Y/26), A.E.R.E., HARWELL, 
X 365 


tion of superannuation or pension rights, where 
| applicable, can be arranged. : | 

For further particulars and application form write, | 
| stating age, qualifications and experience to THE 
DIRECTOR OF RECRUITMENT, GHANA HIGH | 
COMMISSIONER’S OFFICE, 13, BELGRAVE 
SQUARE, LONDON, 8.W.1. X 338 


| 
| | 
} THE UNIVERSITY OF MANCHESTER 
There are vacancies in the Department of Physics | 
| of the Faculty of Science for graduate 
ELECTRICAL OR MECHANICAL 
| ENGINEERS OR PHYSICISTS — 
to form part of a research team, developing a linear | 
accelerator for nuclear physics research. The work | 
will involve the design of new apparatus and the 
supervision of the manufacture of large scale equip- | 
| ment. Salary in accordance with qualifications.— 
| Applications should be sent not later than July 14th, | 
1958, to PROFESSOR 8S. DEVONS, THE UNIVER- 














SITY, OXFORD ROAD, MANCHESTER, Tn 


- 


LECTURER IN CIVIL ENGINEERING. 


EDUCATION DEP 


Responsible for the installation and maintenance of | system stability, etc.) 


DESIGN ENGINEERS for 
Water Supply Department, Adelaide 


AUSTRALIA, 


| ance with age, qualifications and experience. 
| of living allowance which is reviewed every two 
| months approximately £8100 per annum is paid 


APPOINTMENTS 


CONTINUED 





COUNTY BOROUGH OF WEST HAM 
EDUCATION COMMITTEE 


WEST HAM COLLEGE OF TECHNOLOGY 
ROMFORD ROAD, STRATFORD, E.15. 


rincipal: E. A. RuDGE, M.Sc., Ph.D., A.M.I.Chem. 
Required: Full-time 

To 

reach up to University Degree and H.N.C. standard 

‘andidates should be graduates with industrial and 


teaching experience. 


Salary: Burnham (London) Scale, Le., £1200 by 
30 to £1350, plus London Allowance, 


Application forms and particulars can be obtained 


| from the Principal. 


R. OPENSHAW , 
Chief Education Officer. 
ARTMENT, 
95, THE GROVE, 


STRATFORD, E.15. X 312 


UNIVERSITY OF NOTTINGHAM 


DEPARTMENT OF ELECTRICAL 
ENGINEERING 


Applications are invited for the appointment of 
LECTURER rt G 
ING who will be required to specialise in the field 


IN ELECTRICAL INEER- 


of electrical power systems (high voltage, protection 


Candidates should have a 


| good honours degree in Electrical Engineering and 
preferably some industrial experience. 
the scale £900 to £1650 according to qualifications 
and 
| Form of Application, which should 
| Saturday, 19th July, 1958, from the REGISTRAR 


Salary within 


experience. Conditions of a and 


ye returned by 
X 334 

SOUTH AUSTRALIA 

Engineering and 


Qualifications: Degree or Associateship of Institu- 


tion of Civil Engineers required. 


Duties: To carry out under direction detailed 


| structural and hydraulic designs for water supply 
sewerage, water and sewage treatment, river control 
| and land drainage undertakings 


Salary: £A1116 to £A1666 according to experience 
First class sea passages provided. House on rental 


basis arranged. 


AGENT GENERAL FOR 
SOUTH AUSTRALIA 
MARBLE ARCH, LONDON, W.1 


Apply: SOUTH 
HOUS 


X i 






KUMASI COLLEGE OF TECHNOLOGY 


Principal: W. E. DUNCANSON, 


‘ Ph.D., 
F.Inst.P., A.M.1.E.E. 


D.Se 


Applications are invited for the following appoint- 
ments :— 

(a2) SENIOR LECTURER OR LECTURER 

IN ELECTRIC POWER MACHINES. 

(6) SENIOR LECTURER AND LECTURER 

IN ELECTRICAL ENGINEERING. 

The College prepares students for the London 
University B.Sc. degree in Engineering and for the 
examinations of the professional Engineering Institu- 
tions. 

Qualifications: Good honours degree; A.M.I.E.E., 
or equivalent professional qualification; industria! 
and teaching experience in the case of those applying 
for the Senior Lectureships. 

Appointment may be accepted on contract for 
5 years or on pension. Arrangements to continue 
policies initiated under F.S8.8.U. Scheme might be 
made by the College. 


Contract Salary Scales: Senior Lecturer: £2125 
by £75 to £2425 p.a.; Lecturer: £1,281 5s. Od. by 
£62 10s. Od. to £2,031 5s. Od. p.a.; plus gratuity 


payable at end of contract at the rate of £12 10s. 0d 
for each month of satisfactory service. Pensionable 
and F.S.8.U. Salary Scales: Senior Lecturer: £1580 
by £60 to £1940 p.a.; Lecturer: £925 by £60 t 
£1625 p.a. Point of entry according to experience 

Children’s allowances up to a maximum of three 
at the rate of £50 p.a. per child up to 10 years, and 
£100 p.a. per child over 10 years in full-time educa 
tion up to 21 years. Annual leave with free return 
first-class passages for member of staff and, condi 
tional on minimum stay in West Africa, his wife 
and up to three children under 17 years. Bungalows 
with basic furniture at low rental provided. Income 
tax low. 

Applications (6 copies), giving age, education 
qualifications, experience and the names of 3 referees 
should be sent to THE COUNCIL FOR OVERSEAS 
COLLEGES, 12 LINCOLN’S INN FIELDS 
LONDON, W.C.2. Closing date, 4th July, 1958 

X 30s 


THE REPUBLIC OF THE SUDAN 
Applications are invited for the following vacancy 
in the Ministry of Irrigation and H.E.P. 

ENGINEER (ELECTRIC). 
Candidates must be holders of a National Certi- 
ficate in Electrical Engineering. Have served a full 
apprenticeship and have a Mechanical Engineering 
background. Candidates must be fully literate in 


| Arabic or English. 


Age 35-45. 

Appointment will be on Contract for a period of 
3 years with or without bonus in the salary range 
£8750 £31675 with bonus, or £8800 to £81786 without 
bonus. Starting rate of pay will be fixed in accord- 
Cost 


and an initial outfit grant of £550 on appointment. 
Annual leave of 84 days with free air passage is 
granted. 

Closing date 13th June 

Applications in writing giving particulars of age, 
qualifications, and experience to be sent to PER- 
SONNEL SECTION, SUDAN EMBASSY, 3, 
CLEVELAND ROW, ST. JAMES’S, LONDON, 
S.W.1. Quoting reference 4/1308. X 346 





————— 











LONDON COUNTY COUNCIL 





BRIXTON SCHOOL OF BUILDING, September, 
1958 


SENIOR LECTURER in Civil Engineering. 
Must be graduates of British University and cor- 
porate members of an appropriate institution. 
Must have held a position of responsibility in indus- 
try, professional practice, research or teaching. 
Burnham F.E. salary scale, £1350 by £50 to £1550, 
plus London allowance of £36 or £48 p.a. Applica- 


tion forms from SECRETARY AT SCHOOL, 
FERNDALE ROAD, 8.W.1, to be returned by 


12th July, 1958. (1185) X 361 





STAFFORDSHIRE EDUCATION COMMITTEE 
STAFFORD | 
M.1.Mech.E., 


COUNTY 
Principal: A 


TECHNICAL COLLEGE, 
PORKINGTON, B.Sc., 
A.M.I.P.E. 


Applications are invited for the following full-time 
posts, to be taken up on Ist September, 1958, or as 
soon as possible thereafter: 
SENIOR LECTURER in Mechanical Engineer- | 
ing | 
LECTURER in Electrical Engineering. 
ASSISTANT GRADE “B” in Mathematics 
and Physics. 
ASSISTANT GRADE “B” in 
Engineering. 
5. ASSISTANT GRADE “8B” in 
Engineering 
Qualifications required for the above posts are a 
University Degree or equivalent. 
Salaries in accordance with the Burnham Technical | 
Seales, viz.: | 
Senior Lecturer £1350 by £50 to £1550 


to 


Mechanical 


+ 


Mechanical | 


Lecturer £1200 by £30 to £1350. 
Assistant £650 by £25 to £1025 with 
additions for Degree and 

training 

Further particulars and a Form of Application, 
which must be returned not later than Iith July, 
1958, may be obtained from the undersigned on 
receipt of a stamped addressed foolscap envelope. 
Applicants are requested to state for which post a | 
form is required. | 
J. P. OXSPRING, } 
DIRECTOR OF EDUCATION 


Grade “B” 


E., 
Y EDUCATION OFFICE, | 
FORD. 57 


DRAUGHTSMEN 
Senior Engineering 


required for 3 Senior posts in the National Coal | 
Board’s Production Department in London. Sound 
technical education and practical training are | 
required with experience in the layout of turbine, 
boiler and other plant associated with power stations, 
and ability to work on own initiative from engineers’ | 
instructions. Technical qualifications to H.N.C 
standard are desirable. Occasional visits to sites in 
the coalfields and to manufacturers’ works will be | 
necessary Appointments (superannuable) accord- 
ing to qualifications and experience within inclusive 
range £843-£1123. Excellent career prospects; | 
Five-day week; staff restaurant, etc Write atating 
education, qualifications and experience to 
NATIONAL COAL BOARD, 
STAFF DEPT. (X.1090/2), 
HOBART HOUSE, 
LONDON, S.W.1, 


before 9th July, 1958, 


age, 


X 362 


APPOINTMENTS 
OPEN 





RUSTON AND HORNSBY LTD. 
have vacancies for | 
DRAWING OFFICE CHECKER in the 
GAS TURBINE DRAWING OFFICE engaged on | 
the design and application of a diverse range of | 
turbo machinery Applicants should be between 
the ages of 30 and 55, have considerable drawing 
office experience and will be expected to comment 
on design aspects as well as being responsible for 
the standard of drawings for high class machinery. 
The position entails liaison with Production and 
Research Departments with the object of assisting | 
section leaders in resolving manufacturing problems. 
CONTRACT APPLICATION 
DRAUGHTSMEN to fill senior posts in the GAS 
TURBINE DRAWING OFFICE. They will be 
responsible for applying various designs of turbo 
machinery in interesting installations on land, sea 
and mobile units throughout the world. Applicants | 
must be over 26, have at least 5 years’ drawing 
office experience and capable of supervising the | 
work of juniors. | 
DESIGNERS AND DESIGN DRAUGHTS.- | 
MEN to fill two senior posts in the GAS TURBINE | 
DRAWING OFFICE in connection with new ranges 
of turbines and associated equipments. Applicants | 
must have design ability and experience, be over 26, | 
have H.N.C. or equivalent and be capable of super- | 
vising the work of juniors. : } 
Posts pensionable.—Applications, stating age, | 
qualifications, and experience, to MANAGER OF | 
INDUSTRIAL RELATIONS DEPARTMENT, | 
RUSTON AND HORNSBY LTD., at 
« « q] 





ELECTRICAL OR MECHANICAL 
ENGINEER wanted by large German Company 
for German-English translations. Applications are 
invited from British trained engineers with a good 
knowledge of German, who have an inclination 
towards translation work and desire to work in a 
pleasant environment in Germany for at least 2 to 
3 years.—Write stating age, education, experience 
and salary to BOX X 297, Offices of ENGINEERING 


BRITISH NYLON 
SPINNERS 


invite applications from 


CORPORATE AND GRADUATE 
MEMBERS OF THE INSTITUTION 
OF MECHANICAL ENGINEERS for 
research and experimental work requiring 
original thought and ideas. 


The work covers a wide field of problems 
in Machine Dynamics, Heat Transfer and 
Control Systems aimed at the modification 
and improvement of machinery and equip- 
ment. 


The expanding markets for Nylon Yarn 
demand an accelerating programme of 
research to increase production and raise 
standards of quality 


This provides a challenge for capable 
engineers which, in a stable industry, offers 
good prospects in an inevitably expanding 
team. 


The works are attractively situated and 
applicants are invited to pay exploratory 
visits to meet the Engineering Staff, discuss 
the work and see the living conditions 


Conditions of employment are of the 
highest. Rented houses may be available to 
married staff coming from outside this area. 


Applications should be made to PER- 
SONNEL MANAGER, BRITISH NYLON 
SPINNERS, PONTY POOL, MONMOUTH- 
SHIRE. X 206 


June 27, 1958 ENGINEER ]yg 








THE MOND NICKEL COMPANY LIMITED ve 


THE MOND NICKEL COMPANY LIMITED requires a 


a 


== 














pave P 
egal CeT 
ined | 
QUALIFIED METALLURGIST, rb 
ent OPP 
ENGINEER or PHYSICIST pa sen 
and sal 
to co-ordinate the activities of the large and comprehensive Mechanical Testing Sectic ) SoNBBRIN 
of its Research Laboratory at Birmingham. - 
The work of the section covers all aspects of sub-zero, room and high temperature 
testing of a wide range of materials under investigation at the Laboratory, and in rdditior 
the organisation, design and use of modified and special testing techniques Publicatic . 
of results is encouraged. en 
Good academic qualifications in engineering, metallurgy or physies are required with 
evidence of an ability to conduct and report comprehensive testing programmes , 
. : . ‘ . ] 
Salary will be in accordance with experience and qualifications. Pension and assurance 
schemes are in operation and in appropriate cases, assistance can be given for housing | 
Applications, which will be treated in confidence, should give details of age, qualifications | 
and experience, and be addressed to ; | pequir' 
} Tesi: 
THE MANAGER, 1 Brit 
DEVELOPMENT AND RESEARCH DEPARTMENT, f and 
bility 
THE MOND COMPANY LIMITED, . 
THAMES HOUSE, MILLBANK, LONDON, S.W.1. a 
Please mark envelope “ Confidential L.61." X 326 salary 
App! 
| D Y 
LTD., 
AM, 
e,¢ , e e | 
British Insulated Callender’s Cables, Limited 
invite applications from suitably qualified men to fill a vacancy for a 
jp intere 
MAINTENANCE ENGINEER “sf 
pitiative | 
acsung 
at their Prescot (Lanes.) Factory Candidates, preferably in the age group 32-40 years veri . 
ca : P . ’ i) ¢ 
should be qualified to at least Higher National Certificate standard in Mechanical Engi- at 
neering and must have served a recognised apprenticeship. Corporate Membership of advantage 
the Institution of Mechanical Engineers is desirable ie right 4 
malificati 
’ p : - ik. AD 
rhe range of experience should embrace Preventive Maintenance combined, if possible NDON 
with incentive scheme application to this type of work A knowledge of Work Study 
would also prove advantageous. ; 
BRITISH 
rhe appointment is intended for an individual possessing first rate training, experience 
and personal qualities, with adequate potential for advancement and commands a com- 


petitive four figure salary. 


Applications should be submitted to 


WORKS PERSONNEL OFFICER (REF. P.31/58/2.). 
BRITISH INSULATED CALLENDER’S CABLES, LTD., 
PRESCOT, LANCS. 





te main 
fyilities 
yetroieun 
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SENIOR DRAUGHTSMEN 
DESIGN ENGINEERS 
and 


DESIGN DRAUGHTSMEN 


At our Corby Works, one of the largest 
integrated Iron, Steel and Steel Tube 
Works in Europe, we have vacancies for 


MECHANICAL, ELECTRICAL, 
CIVIL and 
STRUCTURAL DRAUGHTSMEN 


The vacancies exist in the New Develop- 
ment Drawing Offices and the Works 
Drawing Offices. The work is interesting 
and offers scope and opportunity to 
talented young men. 


———— with Higher National 
Certificate and experience in either the 
Iron and Steel industry or heavy 
engineering are preferred, but men with 
Ordinary Jevel and relevant experience, 
or even unqualified men whose experi- 
ence is outstanding, would be considered. 


In addition to these vacancies there 
are openings in other Drawing Offices 
elsewhere in the Company. 

Five-day week. Good welfare, 
canteen and recreation facilities. Super- 
annuation and Life Assurance Scheme. 
Staff Hostel for single men. Favourable 
local housing conditions. 


GOOD SALARIES 
BASED ON EXPERIENCE AND 
QUALIFICATIONS 


Applications will be treated as confi- 
dential and should be made, giving 
details of age, qualifications, experience 
and salary required, to:— 


MANAGER/PERSONNEL, 
STEWARTS AND LLOYDS LIMITED, 
CORBY, NORTHANTS. 

G 807 














The world’s leading inventors and manufacturers of special purpose 
precision machinery for the Tobacco Industry have opening in their 
London Drawing Office for :— 


ELECTRICAL DESIGNER 


Desirable applicant should be aged 25-40, with technical 
qualifications at least up to H.N.C. level and with a broad 
background of experience in the design of electrical and 
electro-mechanical equipment 

machinery. 


This opportunity is permanent and progressive ; it offers 
immediate pensionable Monthly Staff position with 3 weeks 
Annual Holiday and other advantages. 
stating age, qualifications and experience, should be 
personally addressed in confidence to G. B. 


MOLINS MACHINE CO. LTD., Evelyn St., London, S.E.8 








as applied to precision 


Applications, 


Salmon. 


X 275 











MAINTENANCE 
ENGINEER 


required for large engineering works in 


MANCHESTER 


Applicant, age about 45, should have a wide 
practical experience in mechanical and 
electrical engineering, and have had some 
office Minimum 
qualification H.N.C., and preference will be 
given to candidates who have had experience 
Duties will include the 
tool, 
electrical, pipefitting, power plant, building 
sections, etc., each under its own foreman. 
The Maintenance Engineer will be respon- 
sible to the Works Engineer.—Reply, 
stating salary required and giving full 
description of qualifications, to BOX X 344, 
Offices of ENGINEERING. 


drawing experience 


in a similar post. 


supervision of machine millwright, 








SENIOR 
ELECTRICAL 
ENGINEER 


INTERNATIONAL COMBUSTION 
LIMITED 


DERBY, 
have a vacancy for a senior Electrical 
Engineer to take charge of all projects 


involving electrical and control gear 


Further details on request. 
salary paid to suitable candidate. 


Highest 


Reply, giving full particulars, to: 

CHIEF ENGINEER, 
INTERNATIONAL COMBUSTION LIMITED, 
DERBY 





X 325 
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ICAL ENGINEER required by old- 
“hed company. Preference will be given to 
, ‘who have technical and commercial experience 
pave passed] either the National or Higher 
vygal Certificate The successful applicant will 
jim ired to sell a wide range of electrical equip- 
wot heavy and light industry. There are 
oe t opportunities for advancement. Superannu- 
my heme.—Write, giving details of age, experi- 
ie salary required to BOX X 321, Offices of 


5 gg BBRING 






DESIGN 
ENGINEER 


gequired to join a small group engaged on 
tesign-for- Production of mechanisms 
{M1Mech.E. or equivalent. Knowledge 
fand interest in kinematics. Mathematical 
silty and ingenuity necessary 


Pleasant rural location just west of Bir 
misgham boundary. Monthly Staff, Good 
wary and other conditions 


Applications should be addressed to MR 
» V. WALKER, WILMOT BREEDEN, 
i), AMINGTON ROAD, BIRMING 
HAM, 25 


X 320 


\» interesting opportunity exists for a young 
GRADUATE ENGINEER having drive and 
siigtive to assist in the Development of new and 
aising products in the Boiler and General Engi- 
yring Division of an established and progressive 
tm of Heavy Engineers in East Anglia Previous 
ayerience of steam or refrigeration work an 
dvsntage but not essential. Good prospects to 
ty right applicant Apply giving full particulars of 
giifeations and experience to BOX 3B R.6389 
ik ADVG., 212a, SHAFTESBURY AVENUE, 
NDON, W.C.2 X 319 


qitisH PETROLEUM COMPANY LIMITED | 


has a vacancy in WEST AFRICA for an 
OPERATIONS ENGINEER. Applicanis, aged 
, should have at least H.N.C. in Mechanical 
Iogineering or equivalent and must have served a 
‘xkshops Apprenticeship with subsequent experi 
eof automotive electrical equipment and appli- 
wes. Successful applicant will be responsible for 
maintenance and operation of oil distribution 


vroleum vehicles, ete. Attractive salary, kit allow- 
we, good leave arrangements, free passages out and 
me, free medical attention Pension Scheme 
Wri ving full details of qualifications and 
erence, quoting F.550A, to BOX 3103, c/o 
*RESHAM HOUSE, E.C.2 X 316 















vilities including pump/tank installations, bulk | 


yVGINEERING June 27, 1958 


CHIEF METHODS AND INDUSTRIAL 
| ENGINEER required for medium-sized general 
| Engineering company in the North West of England 
| to take complete charge of Process Planning, Rate- 
| fixing, Jig and Tool Drawing Office and Methods 
| Departments. The successful applicant must have 

held a similar position, possess a sound knowledge 
of engineering and be capable of controlling staff. 

This position offers excellent prospects in a pro- 

gressive Company and a generous Superannuation 
| and Life Assurance Scheme is in operation.— Please 
| give full details of age, education, experience, salary 

required, etc., to BOX X 352, Offices of ENGINEERING 


EXPERIENCED HEAT TRANSFER DE- 


| SIGNER required by manufacturing Engineers in | 
| 8.E. London, already accustomed to the manufacture | 


| and structural design of such equipment, for work on 
| steam or water to water, steam or water to oil, gas to 
water, etc., heat exchangers.—Write, stating age, 
experience and salary required, to BOX X 347, 
Offices of ENGINEERING 


| TWO ASSISTANT ENGINEERS with know- | 


ledge of Boiler Design and preferably with experience 

and prepared to travel, are required to fill vacancies 

which offer opportunities for future advancement 
Apply BOX X 353, Offices of ENGINEERING 





SALES 


SUPERINTENDENT 
‘DAVID BROWN INDUSTRIES 
LIMITED 


wish to appoint a Sales Superintendent who will be 

| responsible for all sales in the U.K. of the 
AUTOMOBILE GEAR DIVISIONS 

of the Company which are concerned with the pro 

duction of gears and transmission for the Commer- 

cial Vehicle and Automobile Industry. The eesential 


qualifications are a sound engineering background, | 


proved sales ability in a similar position and estab- 
lished high level contacts in the industries concerned 
The position is pensionable and permanent and will 
be located at the Company’s main gear works in 


Huddersfield. The Salary envisaged will be commen- | 


surate with the duties and responsibilities of the 
position 

Applications, giving full details of education and 
positions held should be addressed to the CHIEF 
PERSONNEL SUPERINTENDENT, DAVID 
BROWN INDUSTRIES LTD., PARK WORKS, 
HUDDERSFIELD X 355 


T 


L. 


LONG 





Sites are 
testing will 


sites, and tl 


Senior ar 


THE PERSO 


All detai 


in the operation of Boiler Plants of various types | 


de Havilland Propellers Limited require staff to plan, install and operate these 


allowing the maximum scope for individual enterprise in development test 
engineering. 


The location of sites will be in remote areas with relatively easy access to 
large towns. Housing can be made available in appropriate cases. 
We invite you to apply giving full details of age, experience, qualifications and 


quoting reference C.T.H.8, to 


DE HAVILLAND PROPELLERS LIMITED 
STEVENAGE, HERTS. 
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WILTON cI WORKS 














| MIDDLESBROUGH 
has vacancies for 


ASSISTANT TECHNICAL OFFICERS 


for 


MECHANICAL ENGINEERING DESIGN 


Applicants should possess Higher National Certificate or its equi- 
valent, and should have had experience in any of the following: 


CHEMICAL PLANTS - POWER STATIONS - WATER 
TREATMENT PLANTS <- STEAM DISTRIBUTION 
GAS COMPRESSION and DISTRIBUTION 


Starting salaries up to four figures will be paid dependent on 
experience and ability. 
In the case of married men, a reasonable refund of removal and 
travel expenses will be made where necessary, and there are 
House Purchase Assistance Schemes. Married men will be paid a 
reasonable away-from-home allowance whilst seeking suitable 
accommodation for their families. 


Applications to be forwarded to: 
STAFF MANAGER, IMPERIAL CHEMICAL INDUSTRIES LIMITED, 
WILTON Works, MIDDLESBROUGH, YORKS., 
quoting reference 514 5. X 350 

















HE BRITISH 


RANGE BALLISTIC MISSILE 


being built in this Country and Australia where ballistic missile 
be carried out. As prime Contractors for the British L.R.B.M.., 


1e aim is to build up integrated teams of keen, enthusiastic engineers, 


id Junior Engineers are required in the following categories: 
SITE PLANNING 

MECHANICAL ENGINEERING 

HYDRAULIC SYSTEMS 

LIQUID FUEL SYSTEMS 

ELECTRICAL AND ELECTRONICS 

TRIALS 

ELECTRICAL AND MECHANICAL INSTALLATION 





NNEL MANAGER, 


ls will be treated in the strictest confidence. 





APPOIN 


CONTI 





ECUADOR 

DIESEL ENGINEER required by large Flour 
and Textile Milling Group to take charge of power 
plant in GUAYAQUIL. Three-year initial contract 
with attractive remuneration and first-class return 
passages.— Write BOX 140, c/o WALTER JUDD 
LTD., 47, GRESHAM STREET, LONDON, E.C.2. 

X 332 


HOLLERITH 


The British Tabulating Machine 
Company 


require 


ASSISTANT TO CHIEF 
WORK STUDY ENGINEER 


If you have had practical experience in Work 
Study, this could be the start of a successful career 
with a good company. 

The successful applicant will assist with the 
practical applications of methods study to our 
factory clerical procedures and to the production of 
light electro-mechanical and electrical machines. 

Some ability in using photographic techniques in 
this work and experience in lecturing would be 
advantageous. 

QUALIFICATIONS: Applicants should preferably 
possess an H.N.C. in mechanical engineering. 
Membership of the Works Study Society or the 
Society of Industrial Engineers would be an asset. 
Age 25-30. 

The position is pensionable and will be at our 
factory at Letchworth, Herts. 

We occupy a leading position in the expanding 
field of punched card accounting machines and 
electronic computers—both at home and overseas. 
Fifty years ago we began with 10 people—today, we 
are 8,000 strong. This steady expansion continues. 
Those joining us now will share in this progress and 
find ample scope for advancement—on merit alone. 

If excellent prospects in a good job appeal to you, 
write, quoting Ref, No. A.8.E.4 (on envelope and 
letter, please) to:— 

THE MANAGER, 


TRAINING AND PERSONNEL DIVISION, 


THE BRITISH TABULATING CO., LTD., 
17, PARK LANE, LONDON, W.1. X 360 
GRADUATE IN MECHANICAL OR 


CHEMICAL ENGINEERING required about 
September for interesting investigations into com- 
bustion in diesel engines. Previous knowledge 
desirable but not essential, as adequate time will be 
allowed for study. Commencing salary up to £1200 
p.a. according to qualifications and _ experience.— 
ApRly now to SECRETARY, BRITISH INTERNAL 
Co v 





TM 





BUSTION ENGINE RESEARCH ASSO 
CIATION, 111-112, BUCKINGHAM AVENUE, 
SLOUGH, BUCKS. X 216 


MANAGER. 


INSTRUMENTATION | 
ENGINEER 


BRITISH NYLON SPINNERS invite 
applications for a graduate in Mechanical 
or Electrical Engineering to fill a vacancy 
in their Head Office. 


Candidates, between 28-35 years of age, 
should have had experience in the investi- 
gation, design and application of industrial 
instrumentation, including pneumatic and 
electrical control gear. 


This appointment, in an expanding and 
stable industry, offers a progressive and 
satisfying career to a man who is keen to 
apply his knowledge to design and installa- 
tion problems and to follow a_ project 
through to its completion. 


Prospects are good, whilst progress is 
carefully watched. A contributing pension 
scheme is in operation, houses may be 
rented and removal expenses assisted. 


Selected applicants will be invited to visit 
the Company, which is attractively situated, 
for a personal discussion. 


Applications, quoting Ref. 27, should be 
made to THE PERSONNEL MANAGER, 
BRITISH NYLON SPINNERS, LTD., 
PONTYPOOL, MONMOUTHSHIRE. 

X 356 





ASSISTANT MANAGER required for a Depart | 
ment dealing with production of precast concrete 

structural frame buildings. Applicants should 

have had considerable experience of precast concrete 
or cast stone. Good prospects in rapidly expanding 
Department. Good progressive salary with profit- 
sharing Bonus and Pension Schemes.—Apply in 


writing to:—PERSONNEL MANAGER, CON- 
CRETE LIMITED, GREEN LANE, HOUNSLOW, 
MIDDLESEX. X 337 | 





NTS 


NUED 


ASSISTANT ENGINEERING LECTURER 
required for Cadet Training Course on modern 
refrigerated cargo Motor Liner fitted out for the 
purpose of plying between the United Kingdom and 
Australia or New Zealand. In conjunction with the 
Senior Lecturer in charge, duties will include the 
teaching of thirty Cadets (in two classes) studying on 
a two year course for Part I of the Engineering 
Institutes Examination and applicant will also be 
expected to take part in the social life of the Officers 
and Cadets both ashore and afloat. The applicant 
should be not more than 40 years of age, have 
graduate qualifications and at least four years 
teaching experience in a Technical College or similar 
institution. 

Full pension facilities available. 

Apply to the SUPERINTENDENT ENGINEER, 
NEW ZEALAND SHIPPING CO., LTD., ROYAL 
ALBERT DOCK, LONDON, E.16, giving usual 
particulars, experience, etc., and state salary 
required, before 16th July, 1958. X 245 








APPLICATIONS ARE INVITED for the following | 
appointment at the CLAYDON, SUFFOLK, Works 
of THE BRITISH STEEL PILING CO., LTD. 

SENIOR DESIGNER DRAUGHTSMAN 

(minimum qualifications H.N.C. or equivalent). 

Age group 28-35 years. Candidates should be 
capable of accepting responsibility for complete 
projects. 

THIS APPOINTMENT IS PERMANENT AND 
PROGRESSIVE IN AN EXPANDING ORGAN- 
ISATION, and the successful candidate will be 
engaged on interesting work in connection with 
special crane type structures, hoisting machinery 
(steam, diesel, electric) and contractors’ plant. 

Contributory Pension Scheme in operation. 
Good canteen facilities. Salary in accordance 
with qualifications and experience. Holiday arrange- 
ments respected. The Works are situated 15 minutes 





bus ride from the centre of Ipswich.—Applications 
to THE PERSONNEL OFFICER at the above 
address. X 286 | 


FERODO LIMITED, Brake Lining Manufacturers, 
CHAPEL-EN-LE-FRITH, have the following 


vacancies :— 

Il. SENIOR DESIGN DRAUGHTSMAN 
experienced in machine design and works layouts. 
A knowledge of Works Building Design desirable 
but not essential. Technical education to at least 
O.N.C. standard. 

2. PROJECT ENGINEERS over 28 and having 
H.N.C. minimum qualification, for the Development 
Engineering Department. This is a senior staff 
appointment and candidates must have had experi- | 
ence in one or more of the following subjects: 

Special Plant Design, Heating, Ventilating and 





Dust Collection, Production Engineering and | 
Plant Layouts, Factory Mechanical Services | 
Layouts. 


They will be responsible for handling the projects | 
through initial investigation, preparation of esti- | 
mates and reports, ordering plant and equipment and | 
arranging for installation. 

Some assistance will be given with regard to house | 
purchase in cases of successful applicants who are | 
married.—Write, giving details of experience and 
stating age and present salary, to the PE To 

295 | 


| 
| 


DRAUGHTSMAN required for mechanical design | 
and detailing on various projects. Preferably aged 
between 21-30.—Please write giving full details of | 


experience to CHIEF DESIGNER, CENTRAX | 
LIMITED, VICTORIA ROAD, FELTHAM, | 
MIDDLESEX. 


X 304 | 





DRAUGHTSMAN 


LANCASHIRE TAR DISTILLERS LTD. 
require a 
SENIOR DRAUGHTSMAN 
for their Engineering Department. 
The work is varied and interesting, 
covering the installation of and modi- 
fications to plant in the various works 
of the Company. Some site work 
would be involved. 
A pension scheme is in operation and | 
a canteen available. Any holiday | 
arrangements made previously would | 
| 
| 


be honoured. Applicants should pre- 
ferably be of at least O.N.C. standard, 
with experience of plant layout and 
pipework, but all applications would 
be considered. 

All applications will be treated with 
confidence. | 

Applications, stating age, qualifica- | 
tions and experience, should be sent to: 

HIEF ENGINEER, 

LANCASHIRE TAR DISTILLERS, 


LTD., 
LIVERPOOL ROAD, 
CADISHEAD, 
NEAR MANCHESTER. X 359 

















MS 


have been retained to advise on the | 
appointment of the | 
| 
| 


ASSISTANT 


to the 
TECHNICAL DIRECTOR 


for a medium heavy general engineering | 
company supplying home and overseas | 
customers with a range of specialist 
equipment. The company, situated in | 
the London area, employs at present 
some 350 in a covered working area of 
5 acres, and is revising its methods in 
preparation for further expansion. 


The successful candidate will be 
responsible to the Technical Director 
for the efficient operating of the 
Technical Division, for the preparation 
of specifications for tendering purposes, 
for design, and for quality control. He 
will maintain contact with customers on 
technical matters and, at a later date, 
will visit sites abroad. 


Candidates, who must hold a B.Sc. | 
degree or A.M.I.Mech.E. qualification, | 
should have extensive general 
engineering experience, preferably in 
medium heavy construction, including 
design estimating and shop floor 
practice. | 


Initial salary 


Preferred age about 40. 
2 pension and 


£2,000 with bonus, 
insurance schemes. 


No information will be disclosed to our 
clients until candidates know their 
identity and have given permission 
after personal discussion. Please send 
brief details in confidence, quoting 
reference F.858, to J. G. Smith. 


MANAGEMENT SELECTION LIMITED 
17, Stratton Street, London, W. 











| 
X 328 | 


Food Production Company of international 
importance requires 
GRADUATE or young practical and technically | 
trained men as assistant engineers. Must be pre- | 
ared to accept position in any part of the United } 
ingdom. Good salary, working conditions and | 
excellent prospects of promotion.—Apply to BOX | 
X 291, Offices of ENGINEERING. Reference I.H.C. | 


ASSISTANT WORKS MANAGER. Engineer, 
preferably aged 35-40, qualified to degree standard, 
required for North Midlands factory employing 500. | 
Experience of modern manufacturing methods 
relating to general and constructional engineering 
products is essential. Profit sharing and pension 
schemes in operation.—Applications, stating experi- 
ence, age, qualifications and past and present 
positions, to BOX X 305, Offices of ENGINEERING. 


ENGINEERING DRAUGHTSMAN, 


experi- 
enced in all aspects of services layout. 


Work in 


| connection with the modernisation and replacement 


of services equipment in a large institution. Duties | 
entail thorough knowledge of steam, hot water, air | 
distribution and associated equipment. Salary will | 
depend on experience and qualifications, but it is | 
expected to be in the range £750-£1000 p.a. 

Applications giving details of training, experience | 
and qualifications to BOX NO. 1809, c/o CHARLES | 
BARKER & SONS, LTD., GATEWAY HOUSE, | 
LONDON, E.C.4. X 363 


27, 1958 ENG INEERING 








E.M.I. 
DEVELOPMENT ENGINEER 


There is a vacancy in the Broadcast 
Equipment Development Laboratories 
for an Honours Graduate in Physics or 
Engineering, with a 
electro-magnetic 
lines, ete. 


knowledge of 
theory, transmitter 


Please apply : 
Personnel Department, 
E.M.I. ELECTRONICS LIMITED, 
Blyth Road, Hayes, Middlesex 


PLEASE QUOTE REFERENCE No, 
EL/B8s. 


X 324 








sor Sales Manager 


ASSISTANT TO COMPRESSOR 
SALES MANAGER 


COMPRESSORS 


PERSONAL ASSISTANT required for Compre: 

Previous selling experience po 
essential but sound knowledge of all types ¢ 
compressors and an ability to meet  prospectiy 
customers and discuss specification, installation, and 
| other technical 
commensurate with qualifications and ex 
Write, 


problems desirable. 
marking envelope 


LTD., 


Salary fully 
perience.— 
“ CONFIDENTIAL 
COMPRESSOR SALES MANAGER 
WORTHINGTON-SIMPSON, NEWARK 
NOTTS. 


Xx 








E.M.I. 
LABORATORY ASSISTANTS 


A number of vacancies exist in the 
Broadcast Equipment Development 
Laboratories at Hayes, Middx., for 
Laboratory Assistants to help in setting 
up the experiments, and control and 
maintain Laboratory equipment. Appli- 
cants should be trained at least to 
G.C.E. standard and have an interest in 
electronics. 


Please apply: 
Personnel Department, 
E.M.1. ELECTRONICS LIMITED, 
Blyth Road, Hayes, Middlesex 


PLEASE QUOTE REFERENCE NO. 
EL/B84. 


X 323 














details of age, qualifications, 





CHIEF WORKSHOPS INSPECTION & 
TEST ENGINEER 


Chemical Plant Manufacturers 


Applications are invited for the above appointment, entailing responsibility 
for the organisation and control of the Inspection and Test Department 
of a Company manufacturing process plant for the chemical industry. 
Applicants should have had experience to enable them to control inspection 
of plant sub-assemblies, including precision components and of major 
sub-assemblies and final assemblies, which include large scale fabrication, 
sheet metal work, and pipework, and entail high grade welding techniques. 
The post has excellent prospects for a man of initiative, technical ability 
and a particular interest in inspection and test engineering. The commenc- 
ing salary will be in the range £1450-£1550 p.a. 
experience 
BOX X 366, Offices of ENGINEERING. 


Applications, giving full 
and present salary, to 











APPOINTMENTS 
WANTED 


land preferred. 
ENGINEERING. 


MARINE ENGINEER, 3}, first class steam # 
motor, seeks shore employment. ot 
Car owner.—BOX X 358, Offices” 
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Courses in Executive Developm 





BRISTOL SCHOOL OF 
MANAGEMENT STUDIES 


The College of Commerce, Unity Street, Bristol, | 
SESSION 1958/1959 


Ten-week Course for Junior Executives. 
One-year Full-time Course in Management Studies 
Commence September, 1958. 


Courses in Work Study for Trainees, Supervisors and others. 
Enquiries to Principal 


ent are held each term. 


X 333 














THE wate COLLEGE 
SCIENCE AND TECHNOLOGY 
GLASGOW 


jp affiliation with the University of 
DEPARTMENT OF MECHANICA 
CIVIL AND CHE —. AL 
ENGINEERIN 


RESEARCH SCHOLARSHIP IN 
CIVIL ENGINEERING 


Applications are invited for a Research Scholar- 
dip in Civil Engineering, value £400 per annum, 
carry out investigations into the Hydraulics of 
Water Treatment Plants. Applicants should have 

s good Honours Degree, and every facility will be 
qe for study towards a higher degree. 

The Scholarship will be of one year’s duration 
but subject to satisfactory progress may be extended 
toa maximum of three years to enable completion 
of higher degree work. 

Further details may be obtained from the PRO- 
PRESSOR OF CIVIL ENGINEERING, THE ROYAL 
(COLLEGE OF SCIENCE AND TECHNOLOGY, 
GLASGOW, C.1. X 341 


Glasgow) 
L 








THE MANCHESTER COLLEGE OF SCTENCE 
AND TECHNOLOGY 
Principal: B, V.-BoWDEN, M.A., Ph.D., M.LE.E. 
A RESIDENTIAL SUMMER SCHOOL 
sponsored by The British National Committee for 
Non-Destructive Testing 


on 
THE PRINCIPLES AND PRACTICE OF 
NON-DESTRUCTIVE TESTING 
will be held from 8th to 12th _— 1958. 
Inclusive fee: £17 10s 
Full details may be obtained from THE REGIS- 


TRAR, THE MANCHESTER COLLEGE OF 
SCIENCE AND TECHNOLOGY, MANCHESTER, 
1. X 331 


EXPERT TRAINING BY POST, all branches 
engineering. Guaranteed coaching. Professional 
Bxams.— Write for FREE book: INTERNATIONAL 
CORRESPONDENCE SCHOOLS, 71, KINGS- 
WAY (DEPT. CL20), LONDON, W.C.2. G i771 


FREE! BROCHURE giving details of course in 
Mechanical and Production Engineering, Draughts- 
manship, etc., for the A.M.1.Mech.E., A.M.I.P.E., 
City and Guilds and other Professional ixaming ations, 

EM.1J. INSTITUTES, DEPT. EG30, LONDON, 
W.4. (Associated with H.M.V.) G 800 





PATENTS 


CONSULTANTS & 
EXPERIMENTAL 
WORK 


DESIGN FACILITIES 
OFFERED 


We have teams available to under- 
take design, detailing and develop- 
ment in the following fields 


Aeronautical Engineering 
Chemical Plant 
Mechanical Engineering 
Mechanical Handling 
Nuclear Engineering 
Plant Layout 

Production Tooling 


Servo Mechanisms and 
Automation 


Special Machines and Projects 


Structure and Reinforced 
Concrete, etc. 


NORRIS BROTHERS LTD 
53, VICTORIA STREET, S.W.1 
—TEL ABBey 6132— 

62, CHURCH ROAD, 


BURGESS HILL, SUSSEX 
TEL. BURGESS HILL 85678 
863 


Soe ARENAS 








EXPERIMENTAL 


and 


DEVELOPMENT WORK 





“ee 


THE PROPRIETOR OF BRITISH PATENT 
NO. 690789, for “IMPROVEMENTS IN AND | 
RELATING ‘TO LAPPING MACHINES,” desires 
® enter into negotiations with a firm or firms for 
the sale of the patent, or for the grant of licences 
thereunder._Further particulars may be obtained 
from MARKS & CLERK, 57 and 58, LINCOLN’S 





INN FIELDS, LONDON, W.C X 315 
STEEL, ALUMINIUM, BRASS, SHEET 
AND ‘OFFCUTS, 10 to 24G. Small or large 


quantities 


ys Cash payment. —DY AS & FOWLE, 


LOUDOUN ROAD, N.W.8. MAT. 2711, 5477. | 
G 663 | 





| PROTOTYPES 
| DESIGN, MANUFACTURE AND TEST 


| {SPECIAL PURPOSE MACHINES 


PRECISION; ENGINEERING FROM SMALL 
SCIENTIFIC INSTRUMENTS TO 
| MACHINES AND APPARATUS OF 





SEVERAL TONS 
OVER 30 YEARS EXPERIENCE 


| A.I.D. AND A.R.B. APPROVED 


RESEARCH ENGINEERS LIMITED, 
NORTHAMPTON GROVE, CANONBURY N.1 





Construction of prototypes and testing meer 





PLINT & PARTNERS LTD. 
Blakes Road, Wargrave, Berks | 
Tel: Wargrave 407 
We undertake the investigation 
of special —_ and the 
design and development of | 
equipment involving 
MECHANISMS 
THERMODYNAMICS 
FLUID MECHANICS 
out | 
+ 776 


in our works 


FOR SALE 
OR HIRE 


| 
| 


JOHN HANDS DOUBLE SIDED FRICTION 
SCREW PRESS. Arranged motor drive 400- 


440/3/50. Fitted with Broughton automatic 
press guard. Pressure exerted approximately 
60 tons. Maximum stroke 18 in. Between up- 


rights 374 in. 
BESCO HIGH SPEED OPEN END GUILLO.- | 
TINE SHEARING MACHINE. § Undercrank 


type. Arranged motor drive for 400-440/3/50 
Fitted with automatic sheet hold-down and 
complete with front, back and side gauges. Capa- 
city, mild steel 48} in. by 14 8.W.G. Weight | 
approx. 19 cwt. 

SCRIVEN POWER GEARED 7-ROLL PLATE 


STRAIGHTENING MACHINE. The rolls 
are arranged 3 on top and 4 on bottom alternate 
fashion. Capacity *& in. thickness. Length of 
rolls 74 in. Arranged motor drive for 400/3/50 
Weight approximately 5 tons 

KIRCHEIS ECCENTRIC POWER PUNCH- 
ING PRESS, with adjustable stroke and double 
gripper feed. Pressure exerted approximately 
35 tons. Stroke adjustable from # in. to 144 in. | 
Size of bed 27} in. by 14} in. Weight approxi- 
mately 45 cwt. 

BESCO TYPE 8G.30 GEARED UPRIGHT 
OPEN FRONTED POWER PRESS with 


main frame casting of semi-steel. Arranged 
motor drive 400/3/50. Pressure exerted —— 
mately 30 tons. Stroke 4in. Tee-slotted bed 


274 in. by 194 in. Hole in bed 11 in. diameter. 
BESCO MODEL “R” HIGH DUTY GEARED 
GUILLOTINE SHEARING MACHINE. 
Overcrank type. Capable of cutting mild steel 
plates up to 72 in. wide by *& in. thick. Arranged 
motor drive 400-440/3/50. Weight approximately 
59 ewt. 
Photographs of the above are available 
MACHINE TOOLS, NEW AND USED, 
Of Every Description. Attractive Prices. 


F. J. EDWARDS LTD., 


350-361, EUSTON ROAD, 
LONDON, N.W.1. 
Telephone: EUSton 4681-3771. 

and at 
HOUSE, 41, WATER STREET, 
BIRMINGHAM, 3. 
Telephone: Central 7606-8 


LANSDOWNE 


G #30 


Makers 
Commissioned 1921-22. 


| SIDE CUT PLATE SHEARS. 


| shear 





FOR SALE 


(a) ONE 30 IN. 
Brightside Found: y & Engineering Co., 


ROLL TURNING LATHE. 
Ltd. 


(b) ONE Ii IN, BY 10 IN. MOTOR DRIVEN 
Makers: John 
Musgrave & Sons Ltd. Commissioned 1927-28 

(c) ONE 1, IN. BY 9 IN. MOTOR DRIVEN 
| Se SHEARS. Makers: John Musgrave & Sons, 


“iin the items are now out of commission and 
cannot therefore be viewed in working condition. 
| Items (a) and (b) are completely dismantled in 
pieces. Prior to taking out of production, both 
items (6) and (c) were in continuous use on our 7 ft 
line, operating satisfactorily and are in 
reasonably good mechanical condition. 

The roll lathe, although of old design, 
working order 


is in good 


For further information, apply by letter to 
APPLEBY-FRODINGHAM STEEL COMPANY, 
REF. P/EB, SCUNTHORPE, LINCS X 288 


LATTICE STEEL ERECTION MASTS (light 
and heavy), 30 ft. to 150 ft. high, for immediate 
| hire —-BELLMANS, 21, HOBART HOUSE, 
GROSVENOR PLACE, $.W.1, G 72 


CARDBOARD BOXES, also HEAVY AND 
WATER-RESISTING CONTAINERS —rigid, 
folding, plain and printed. —CHARLES 
COMMISSAR LTD. (est. 1907), 12, HENEAGE 
STREET, LONDON, E.1, BISHOPSGATE 6818 
Noted for reliability. X 241 


GOOD SECONDHAND 5-TON SMITH 
STEAM LOCO CRANE, 4 ft. 8} in. gauge with 
35 ft. channel jib. New 1949.—BOX X 336, 
Offices of ENGINEERING, 





SYKES VH.14 UNIVERSAL 
HOBBING MACHINES 


For spur and worm wheels 14” diameter 
Spiral gears 14” diameter, Max. D.P.6. 


F. J. EDWARDS LTD., 


359-361 Euston Road, London, N.W.|! 
EUSton 4681 & 3771 G 610 


Wh 


FOUR UPSTROKE HYDRAULIC PRESSES; 











20 tons capacity ; — approx. 10 in. daylight 
224 in.; platen size 15} in. by 12 in : distance 
between push back rams 16} in. Fabricated 


construction, bottom table moving in slides. 
TWO UPSTROKE HYDRAULIC PRESSES; 
10 tons capacity; fabricated construction; 
bottom table moving in slides; stroke of ram 5 in. ; 
daylight 13 in.; platen size 8 in. front to back by 





LATE TYPE 
HIGH CLASS 


SLOTTING MACHINES 
IN STOCK 


BUTLER 20 in. High Production, table dia. 45 in., 
admits in dia. 70 in., h.p. motor 15. 


ORMEROD 21 in., table dia. 41 in., admits in dia 


72 in., h.p. motor 15. 
BUTLER 12 in. High Production, table dia. 30 in., 
admits in dia. 44 in., h.p. motor 7}. 
ORMEROD 12 in., unused; table dia. 30 in., 
admits in dia. 50 in., h.p. motor 8. 


MUIR 12 in., table dia. 
h.p. motor 7}. 

BUTLER § in. High Production, table dia. 
admits in dia. 24 in., h.p. motor 5 

ORMEROD 5& in., table dia. 18 in., 
30 in., h.p. motor 4. 


All with automatic and hand, long./cross and rotary 
table movements. 
Offered as purchased or fully rebuilt. 
Inspection invited. 


32 in., admits in dia. 44 in., 
20 in., 


admits in dia 





It’s Cheaper to Buy Now 











SOAG MACHINE TOOLS LIMITED 
=e 








CAN. 4244/5/6 G 856 


"Grams: Sotoolsag, London, 8.E.11. G 229 


9 in. left to right; distance between columns 9 in. 

bb 4 - FRASER MONO RADIAL HYDRAULIC 

UMPS, type OLS30; capacity 30 g.p.m. at 

3,900 Ib. p.s.i. Direct coupled to Brush 75 h.p. 
sip tag motors. Mounted on combined base- 


UNUSED FIELDING & PLATT HORIZON- 
HREE THROW HYDRAULIC 
PUMPS, Type H6; 


dia. by 3 in. 
stroke; working pressure p.s.i. Driven 
through David Brown 10 in 


| rams 1 in 
Reduction Gearbox 
| and direct coupled to 90 h.p 


4450 Ib 


Slipring Motor. 
All mounted over oil reservoir tank and combined 
baseplate. 

HORIZONTAL THREE THROW HYDRAU- 
LIC PUMPS by Henry Berry; ram dia. 2} in. 
by 6 in. stroke; capacity approx. 13 gallons per 
minute at a working pressure of 20 tons p.s.i. 
pressure. Driven through single purchase gearing, 
requiring approx. 45 h.p. to drive. 


THOS. WARD LTD., 


| ALBION WORKS SHEFFIELD 
"Phone: 26311 ‘Grams: “ Forward ” 
LONDON: BRETTEDEAM HOUSE, STRAND, 


Temple Bar "1515 (12 2 lines) 
Ward’s might have 


"Phone: . 
Remember uw! 


G 60 


FOR SALE 


HALL HARDING VERAX CONTINUOUS 
PHOTO-COPIER. 
Double sided feed 
fect working order 
Telephone Chief Draughtsman, 
appointment to view 


Well maintained and in per- 


Ealing 0011, for 
X 364 








|TRADE AND TECHNICAL; 


CONTINUED 





DIFFICULT TO GET? 


or 
ELECTRICAL BREAKDOWN 
TROUBLES? 
Then Contact: 


SUPER POWER, LTD., 
For all electrical gear 
81, NORTH SIDE, CLAPHAM 
COMMON, S8.W.4. 
"Phone BATtersea 3355 (3 lines) 


Standard Motors & Control Gear 
Flameproof Motors and Control gear 


Variable Speed Units Frequency Changers 


All types of Converters, Fans, Blowers, etc. 


New Geared Motors from Stock 
Any final R.P.M. or H.P. 
by Well Known Manufacturers 


Examples, 400-440/3/50: 

5-h.p., Tot Enc., 150 t.p.m. .. .. £68 13 
2-h.p. Tot Enc., 88 r.p.m. ee .. £3110 
2-h.p. Tot Enc., 52 r.p.m. on -. £38 0 
1-h.p. Drip Proof, 88 r.p.m. .. -. £26 0 
1-h.p. Drip Proof, 26 r.p.m... -- £27 & 
+-h.p. Tot Enc., 30 r.p.m. 6 .. £2314 
$-h.p. Tot Enc., 2 r.p.m. ve <— + 

Several 


5 h.p. Electric Motors 
b 


Y 
Metropolitan Vickers 
Repulsion Induction Motors 2900 r.p.m. 


1 phase. New £60 5 0 


= CAPACITY 
> AVAILABLE 


G 500 


ACCURATE MACHINING 
Also on Models and Prototypes, &c. 
MILLING TURNING 
JIG BORING PLANING 
PRESS TOOLS, JIGS AND FIXTURES 

ORIZONTAL BORING 
GIVE US YOUR DIFFICULT JOBS 
LANDEN (ENGINEERS) LTD 
1a, AUBERT PARK, LONDON, N.5 


30/ 


2 
250/460/500 volts 1 phase or 200/220/400/440 volts 


PREMISES 
FOR SALE 





NEAR WELLINGTON, Shropshire. 
SMALL AND WELL ESTABLISHED LIGHT 
ENGINEERING COMPANY offered for sale as a 
going concern. Comprehensive Plant; Valuable 
Contracts. Premises on Lease if preferred.—H. 
COLEMAN & CO., THE ESTATE OFFICES, 
CHURCH STREET, WELLINGTON, SALOP. 
(Tel.: 1155). « X335 


BUSTLED? 


coocoeco 


WARDS 


wight have tt/ 





THOS. W. WARD LTD 
ALBION WORKS, SHEFFIELD 





CANonbury 1075 G 864 G 732 





Examples in Applied Mechanics 


An invaluable textbook originally prepared for the use of Naval Officers 
undergoing engineering courses. Each mechanical principle is explained and 
illustrated by worked examples; unworked examples, the answers to which 
appear at the end of the book, follow each section. This is the first edition 
to be published for twenty years. 17s. 6d. (post 1s. 1d.) 


Town Gas 


Traces the development of gas manufacture, distribution and utilization 
from their small and simple beginnings 150 years ago to the highly complex 
and efficient public utility industry of today. Illustrated. 5s. 6d. (post 5d.) 


from Government Bookshops IH ful S (ec) or through any bookseller 





HALESOWEN 
N° BIRMINGHAM 
HALESOWEN 1191 





BRIGHT STEEL 


IROUNIDS - HIEXAGONS 
SQUAIRIES FLATS & SIECTIONS 





STEEL Co Lt" 


68 VICTORIA S' 


LONDON, S.W.1. VIC: 6992 


8 CHATHAM S™ 


MANCHESTER, |. CEN: 0413 











| 


| 


| 





| 
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The quality of engineering in WOODS propeller 
fans means lasting reliability and economy from q 
long service. Remember, WoOoDs are the 
world’s most widely used fans, chosen internationally 
for performance and quality. 


DELIVERIES FROM STOCK FROM ALL G.E.C. BRANCHES 
Write for Publication V1220, it should be on your files. 


wooDs 


propelier fans 


WOODS OF COLCHESTER LTD., BRAISWICK WORKS, COLCHESTER 


An associate company of The General Electric Co. Ltd. of England. 





FAN ENGINEERS AT THE FOLLOWING BRANCHES): ABERDEEN, BELFAST, BIRMINGHAM, BRISTOL, 
CARDIFF, EDINBURGH, GLASGOW, LEEDS, LEICESTER, LIVERPOOL, LONDON, MANCHESTER, 
MIDDLESBROUGH, NEWCASTLE-ON-TYNE, NOTTINGHAM, SHEFFIELD. 
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E.N.V. ENGINEERING 
‘OL. 
ER, 





XUM 


BMY 


Spiral bevel and hypoid gears offer many advantages for right angle drives where high 
efficiency and smooth, silent running are required. 

E.N.V. specialise in the design and manufacture of straight and curved tooth bevel 
gears. They offer collaboration with engineers from the project stage on the design of 
gears and mountings. They have unique facilities for the large-scale manufacture of 
transmissions including final drives, differentials and axles for vehicles and agricultural 


equipment, precision gears for aircraft and gears for industrial applications. 





for gears 
‘e — 
COMPANY LIMITED S GW)s HYTHE ROAD, WILLESDEN, LONDON, N.W.10 
N eo 


gi. 
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STRATFORD LONDON 








UNIVERSAL RELIEVING LATHES 
MODEL “R” 


Built in two sizes for cutter diameters 4 and 9 inches 














Three Mather & Platt 
high-speed Plurovane pumps 
working in conjunction 

with air-pressurised hydraulic 
accumulators in a large steel 
works. Each pump is 
capable of dealing with 

300 g.p.m., 835 p.s.i., and 

is driven by a Mather & Platt 
drip-proof squirrel-cage 
induction motor, rated at 

275 b.h.p., 2750 v., 2930 r.p.m., 
direct-on started with a 


low starting current. 


—— 


M 
‘é PARK WORKS MANCHESTER 10. 
ath er & Platt Telephone : COLlyhurst 2321]. Telegrams : Mather, Manchester. 


\ LIMITED 





The sets are arranged for 


automatic operation. 


\" 
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The Technical Personnel of: 


THE LEAD DEVELOPMENT ASSOCIATION ; 


are available at all times 


to assist 
in your 
problems 


with regard to Lead 





in all its aspects 





LEAD DEVELOPMENT ASSOCIATION 





TELEPHONE: WHITEHALL 4176 


TELEGRAMS: LEADEVEP, RAND, LONDON 
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‘PYGMY’: AN 





connectors 


British made-now in production 





THORN PYGMY CONNECTOR—MINIATURISED 
BUT ELECTRICALLY THE EQUIVALENT OF 
STANDARD AN CONNECTORS 


Designers will appreciate the great importance of the 
announcement that Thorn Pygmy Connectors are now pro- 
duced in this country. The Thorn A N series of Connectors 
are already well-known in the Aircraft and Automotive 
Industries, and the recently introduced range of Thorn Pygmy 
Connectors enables more to be accommodated where space 
limitation is a main consideration without impairing 
| performance. 


Great Cambridge Road Enfield Middlesex Telephone: ENField 5353 
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M&W GRAZEBROOK Yl” 


MAKERS 
LIMITED EST.1750 


DUDLEY WORCESTERSHIRE 


Tel : DUDLEY 2431-3 Telegrams: GRAZEBROOK DUDLEY 


“e"e", ~ “e*s*, * “9*—", ~.*, “." +2 © 
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STAINLESS STEEL AND 
ALUMINIUM PRESSURE 


STEEL FABRICATIONS FOR 
NUCLEAR POWER PLANT 









CHEMICAL PLANT 
HOMOGENEOUS LEgp 
LININGS, 





HOT PRESSINGS UP TO 1” 
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MANUFACTURED BY | I 4 good reasons for fitting 


THE 


British Steam Specialties |} BTR High Test V-BELTS 


LIMITED | 
Bedford Street, Leicester || 


Stocks at: London, Liverpool, Bristol» | 
| Glasgow, Manchester, Newcastle-on-Tyne: 
| Birmingham, Belfast, Dublin. 











Grommet construction makes the most efficient use of 
high tensile cords to produce the strongest V-belts yet made. For 





















































grommet construction ensures that all the cords of a belt share the 
seine = load equally — which is the condition for maximum transmitting efficiency. 
| HIGHER Furthermore, a grommet, being an endless loop of high tensile cords, has 
| HORSEPOWER no joints to weaken the belt, no overlapping sections to stiffen it. 
| 
os a Grommet construction ensures that the belt exerts full 
driving grip on the walls of the pulley groove, for there are 
no central cords to dip and ‘dish’ the belt, pulling it away from 
the walls under load. This extra driving grip allows heavier 
MORE loads and prevents belt slip. 
GRIPPING POWER 
© 
LOCOMOTIVES Despite its superior strength, a grommet is the most 
e ; flexible V-belt load carrying device yet developed. Thus the belt runs 
Designers and Builders of 5 ent chance aia in flexi d th : 
© ‘Sesam, Siteedl, Wiesel clececic cool and absorbs minimum energy in flexing aroun e pulleys. This 
© Locomotives for all purposes. MORE OUTPUT FOR saving in power appears in extra pay-load for electricity consumed. 
© Flame Proof Diesel and Battery | ELECTRICITY CONSUMED 
® Locomotives for underground | 
@ working. Also the Enterprise 
@ Series of Constant Horse Power 
e regs — — | Operating with a higher safety factor than ordinary V-belts, 
. er iT BTR grommet V-belts last longer because they are stronger and also 
al jy r . . 7 . . 7 . 
HUDSW ELL, CL ARKE because being so flexible they are subject to little strain in flexing 
LONGER round the pulleys. 
Railway Foundry, Leeds 











LONDON OFFICE: B ‘R 
120/122 Victoria Street, $.W.1 ea al by io 
TELEPHONE : 


Victoria 6786 
umes GROMMET V-BELTS 


IN RUBBER Patented in Great Britain by BTR Patent No. 567406 


B TR Ind ustr i es L Rd uerca HOUSE, VINCENT SQUARE, LONDON S.W.1 Telephone: ViCtoria 3848 














Waste Heat Kecovery Plant 


Specialists in the design and construction of Steam-Raising Plant, utilising waste gases, 
in the Gas, Chemical and Ceramic Industries; also the Iron and Steel Industries. 
Heat-recovery from internal combustion engines and similar prime movers in Land and 
Marine Installations. A direct method of saving fuel. 


SPENCER - BONECOURT - CLARKSON LTD 


33 EASTON STREET, LONDON, W.C./ Telephone: TERminus 7466 
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NON-DESTRUCTIVE 
TESTING EQUIPMENT 


A complete range of equipment for research, inspection, or 
quality control. Extremely sensitive indication or measurement 
of strength, hardness, porosity, grain size, flaws and cracks, 
anisotropy, dynamic modulus, chemical composition, change of 
internal state, etc., in concrete, metals, glass, plastics, carbon, 


wood, ceramics, brick, mineral, etc. 





MULTI-CHANNEL 
MEASURING 
OSCILLOSCOPES 


Believed to be the most comprehensive equipment available in this 








country, the oscilloscopes are a development of those supplied for the 
Harwell Zeta project. They embody the very latest technical develop- 
ments and are designed for continuous operation and reliability, little 


ge re-adjustment being necessary over long periods. 
if eavere”* 


Being constructed in unit form, almost any requirement can be met 


by an appropriate combination of units. 


The cathode ray tubes are either of the double gun precision type which 
may be viewed or photographed, or of the transient storage type, when 


a fast non-recurring transient is retained indefinitely upon the screen 





for examination, eliminating the need for photography. 





NOISE/VIBRATION 
MEASUREMENT & ANALYSIS 


A complete range of equipment for the purpose, 
including noise comparator, sound level meter, peak 
meter, bandpass filter with continuously and inde- 


pendently variable band edges, ‘G’ meter, etc. 


A complete equipment in one container embodying 





all the above features is also available—the ideal outfit 


for the noise/vibration research laboratory. 


CAWKELL RESEARCH AND ELECTRONICS LIMITED 
6-8 VICTORY: ARCADE . SOUTHALL . MIDDX. 


Telephones : SOUthall 3702/5881 





EXPORT MANAGERS FOR OSCILLOSCOPES AND NON-DESTRUCTIVE TESTING EQUIPMENT M. FALK & CO., EMEFCO HOUSE, REIGATE, SURREY 


A RAN LESTE LT TITIES EO DIETS LLL ALL ELLE LLL LILLLLEL EELS LEA LED LE LEAL ELLIS ET 
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Britains biggest Crane .. 
CLYDE-BOOTH 200 TONS GOLIATHID 





cami 2 


’ 
Pal Pahl: 


pe ey oe 


Shown lifting concrete test blocks representing the maximum working load of 
200 tons, this Goliath was built by Clyde Crane & Booth Ltd., for the 
erection of Bradwell Nuclear Power Station. Taking into account the lifting 
capacity and overall dimensions, it is believed to be the largest of its 
type in operation in this country and probably the world. The Booth Goliath showing Nelsons 


Column on the same scale. Clearance from 





rail level to underside of bridge is 140'. 
Distance between rail centres 178’. 











CLYDE CRANE & BOOTH LIMITED 
incorporating 
Joseph Booth & Bros., 
Union Crane Works, RODLEY, Leeds. 
Phone: Pudsey 3168 (6 lines) Grams: ‘Cranes’ Rodley 


Clyde Crane & Engineering Co., 


MOSSEND, Lanarkshire. 
Phone: Holytown 412 (6 lines) Grams: ‘Clyde’ Motherwell 
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vil & Mechanical Engineering Contractors 


William Press & Son Ltd. offers industry a com- 
prehensive and countrywide service in the fields of 


Civil Engineering - Pipeline Construction - Industrial Pipework 
Pipework Fabrication - Plant Erection 

The Company, backed by 44 years’ experience, operates from eleven depots 
situated at key points throughout the United Kingdom, and is directed and 


staffed by men of the highest technical ability and standing, thus ensuring 
complete success with whatever work is entrusted to it. 











22 Queen Anne’s Gate Ww : L LI A oe P R E S S Willoughby Lane 
Westminster, London, S.W.I Tottenham, London, N.I7 
Telephone: WHitehall 5731 (7 lines) Telephone: TOTtenham 3050 
Telegrams: Unwater, Parl, London & $O N LT D. Telegrams: Unwater, Southtot, London 
einen 



















‘Barton’ meter 


now manufactured 
by SUNVIC 





ge Te 


BER mare Seren 





The well-known ‘Barton’ meter is now being manufactured under 
licence in the U.K. by Sunvic Controls Limited. Using mechanically linked, 
liquid-filled bellows, the instrument provides rotation of a torque-tube corresponding 
to changes in applied differential pressure. 

The torque arm can either be coupled to a transmitter to provide 3-15 p.s.i. 

output or can be mechanically linked to an indicating gauge or recorder. 


ROBUST Bodies of either stainless or cast steel, pressure-rated to 2,500 p.s.i. 
Rupture-proof bellows of stainless steel. 

Differential overload rating same as static pressure rating. 

Available for operation in ambient temperatures of — 25°F to 200°F. 

Built-in adjustable pulsation dampener. 

WIDE RANGE Differential pressure ranges of 0-25 inches w.g. up to 0-400 inches w.g. 


NO LIQUID SEALS Stainless steel bellows allow direct contact with corrosive or 
volatile liquids. 


SELF-VENTING—SELF-DRAINING Al1l condensate returns to flow line. 


Full technical information available from 
Sunvic Controls Limited, P.O. Box 1, Harlow, Essex, Telephone: Harlow 25271 


Not ony instuiments but complete intbicmentation 


An A.E.1.Company for integrated monitoring, control and data handling of nuclear reactors and industrial processes 





SUNVIC 
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The 
REPETITION 


SPECIALISTS 
FOR 

PRECISION WORK 
OF HIGH QUALITY 









SMALL 
ASSEMBLIES 


DROP NOSE 
PINS 


ALL TYPES OF AUTO WORK 


HYDRAULIC FITTINGS 
FROM THE SOLID 


and 
of course 
the 


FORDSMITH 
SHAFTING 
COLLARS 


WHEEL KEYS, TAPER 
PINS, STUDS, BOLTS, 
IN ALL METALS. SPECIAL 
PARTS TO YOUR DRAWINGS 


CONSULT :— 
H. FORDSMITH 
LIMITED 
HADFIELD STREET WORKS 
CORNBROOK 


MANCHESTER 16 
TEL. TRAFFORD PARK 1615/16 
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How to select 
the right alloy 


»»» FOR HIGH STRENGTH 


When mechanical strength combined with corrosion-resistana 
required, the most suitable material is often one of the wrought 
nickel alloys. Many of these can be heat-treated to give mech 
properties comparable with those of many alloy steels. s | 
*K’ MONEL for instance, can be heat-treated to give a tensile stm 
of 75 tons/sq. in. and a DPN hardness as high as 340. The outst 
strength and hardness of ‘K’ MONEL have led to its wide acg 
for parts such as pump shafts which often operate under severey 
anical stress in corrosive conditions. 
The fact that ‘K’ MONEL is non-magnetic has led to its use fg 
strength bolts, rivets, etc., in airframe assemblies where althougl 
strength of alloy steel is required, it is also essential to avoid 


*K’ MONEL snap hook for pilots and observers ference with delicate instruments. 
parachute sets. 















\s 











' 


A ‘ , A selection of ‘K” MONEL bolts and rivets used in various parts of aircraft. 
A non-magnetic Anchor Chain link made of ‘K’ MONEL. ' f 7 ‘ p f if 


WIGGIN KNOW NICKEL ALLOYS 


*K* MONEL is a registered trade mark. 
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Resist high and Resist Protect product Provide electrical Resist Transfer Provide Provide spring 
low temperatures corrosion purity properties wear heat workability properties 
So . HENRY WIGGIN & COMPANY LIMITED, WIGGIN STREET, 













complete 
manufacture of 

PRECISION GROUND 
helical and spur gears 
up to 12 ins. diameter 


; (NY prototype and production quantities 
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design and manufacture 
of complete gear boxes 








ome Seas Soe oe 
Victoria Road, Feltham, Middlesex. Telephone: FELtham 4851-5 
Cables: Centrax, Feltham — 


~ 
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from the "vases 
VALVES 





HAND PUMPS 


SELF SEALING 
COUPLINGS 
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9 Steelwork 


Somer is 


— by Butterley 


Butterley congratulate, Lincoln City 
Council and the City Engineer, 
A. Adlington, Esq., A.M.LC.E., 
M.I.Mun.E. on the opening of the 
Pelham Bridge—a notable occasion in 
the life of the city. Butterley are 
indeed pleased to have been so closely 
associated with the construction of this 
most interesting bridge. 

All the steelwork for the bridge has 
been fabricated and erected by The 
Butterley Company Limited. Con- 
sulting engineers for the project were 
Messrs. W. S. Atkins and Partners 
London. | 


THE BUTTERLEY COMPANY LTD - RIPLEY - DERBY - ENGLAND - TELEPHONE: RIPLEY 411 (9 lines) 
London Office: 9 UPPER BELGRAVE STREET, S.W.| 





UVPCTERLEY 


Telephone SLOANE 8172/3 
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Railway and other bridges 
Constructional steelwork 
Overhead electric cranes 
Welded fabrications 


‘Meehanite’ castings 


Mining equipment 
Mine cars and pit tubs 
Railway wagons 
Tri-pedal iron paving 
Sheet metal machinery 
Wrought iron bars. 


Aglite Lightweight aggregate 
High quality bricks 
The word MEEHANITE is a registered trade mark. 
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45 years ago, this London Horse Bus was used in a Suffragette 
demonstration. At the same time, a ““ BROOMWADE ” Air Compressor was 
working in the Glasgow works of William Beardmore & Co. Ltd. 
It is still working there today! 
Installed in 1913, it gave 36 years’ trouble-free service before its 


first overhaul—and even then the cylinders cleaned up at only 0-020in. oversize. 







Simple design, slow speeds and adequate cooling ensure high 

Oar * are efficiency. Constant research and development maintain 
SE fh: “ BROOMWADE” reputation for EFFICIENCY 

and RELIABILITY throughout the world. 





45-year-old William Beardmore veteran 


Put these economical machines to work for YOU. 


IMMEDIATE DELIVERY 


*“BROOMWADE”’”’ 


AIR COMPRESSORS & PNEUMATIC TOOLS 
YOUR BEST INVESTMENT 


Type EH compressor—a modern development o, 
re gay — to William Beardmore & Co. 


BROOM 2 WADE LTD., P.O. BOX No.7, HIGH WYCOMBE, ENGLAND. Telephone: High Wycombe 1630 (10 lines). Telegrams: “‘ Broom,” High Wycombe, Telex. 
S47SAS 
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Heavy duty industrial goods litt 
with vertical rise and fall steel 


doors, and automatic levelling. 
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Ward Leonard — Collective Control — 2 speed and economical single speed passenger 


lifts — Goods lifts up to 10 tons — Electric and hand-power service lifts 





PICKERINGS LIMITED - STOCKTON-ON-TEES 


Sales and Service Branches :- 116 VICTORIA STREET - LONDON S.W.|I. Tel. Victoria 9860 


also at BELFAST - BIRMINGHAM <= BRISTOL * DUBLIN »- GLASGOW -. HULL 
LEEDS : MANCHESTER + NEWCASTLE upon TYNE © SCARBOROUGH ~= WORTHING 
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The S.P.D. Ltd., Depot at Chelmsford, Essex. Consulting Engineers: Frederick S. Snow and Partners. Colt Equipment: 80 S.R.2060 Natural Extractors. 





In S.P.D. depots throughout Great Britain, the complex ventilation — — 
requirements of these warehouses are being met by Colt Natural Ventilation FIELOS OF LOW PRESSURE, CAUSING SUCTION 
systems. 


The installation of Colt S.R.2060 Ventilators, shown above at the 
Chelmsford depot, is the Colt solution to an intricate problem concerning 
the relationship between ventilation and structural insulation ; both of 
them essential to the products stored. 


-_ 
WIND. 






Every problem Colt tackle receives the same meticulous attention. Colt 


have practical experience in installing ventilation systems for over 10,500 
firms, throughout the world. >, 

; ~ Af \ (Z / 
A Technical and Advisory Staff are ready to adapt this knowledge to your —_ % a We 


particular requirements. RRRREAN 


FALEULAN 
Let COLT solve YOUR problem. atl CURRENTS ~ 

















Send for Free Manual on Colt Ventilation to Dept. T15/6B 


VENTILATION © 


COLT VENTILATION TD , SURBITON ; SURREY 
TELEPHONE : ELMBRIDGE 6511 













(10 lines) 














U.S.A. Subsidiary : Colt Ventilation of America, Inc., Los Angeles. 
Branches at: Birmingham, Bradford, Bridgend (Glam.), Bristol, Dublin, Glasgow, Leamington Spa, Liverpool, London, Manchester, Newcastle-upon-Tyne, and Sheffield 
Agents in: Australia, Belgian Congo, Belgium, Burma, Canada, Cyprus, India, Indonesia, Madagascar, Malaya, Mauritius, New Zealand, Pakistan, Portuga! 

Rhodesia and Nyasaland, South Africa, and West Indies. 


a 
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Floccinaucinihilipilificationt 


Longest English word? We wouldn’t know! But it’s in the Oxford 
Dictionary all right. Means “‘the action or habit of estimating as 


worthless’ ’—which isn’t one of our habits. Nor is it our habit to use 





words, or anything else, which ‘drag their slow length along’. That 
would be quite contrary to our Scrap Trading policy. We're all for 
action and getting a move on. What’s more, we always buy on 
absolutely fair terms. Which is one of the reasons why we've lasted 


for over 120 years, and are still growing. 


SCRAP /r COHEN'S 
COHEN'S “r SCRAP 


THE GEORGE COHEN SONS & COMPANY LIMITED 


AOD Experts in Scrap since 1834 


RA W MATERIALS DIiIViIistion 
OF COMPANIES 


— WOOD LANE, LONDON, W.12 + Telephone: Shepherd’s Bush 2070 + Telegrams: Coborn, Telex, London 
And at 600 Commercial Road, E.14 + Canning Town, E.16 + Southall, Middx. - Bath ~- Belfast - Kingsbury 


Hebburn - Leeds - Luton + Manchester - Sheffield + Swansea + Southampton - Glasgow 
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. | { DREDGING PLANT 


TO THE LARGEST DIMENSIONS AND 
CAPABILITIES 


PATENT CUTTER SUCTION DREDGERS, PATENT DIPPER 
DREDGERS, BUCKET HOPPER DREDGERS, SUCTION 
HOPPER DREDGERS, HOPPER BARGES, PIPE LINES 

FLOATING CRANES, etc. 


J 

















NEW BUCKETS, LINKS, PINS, GEARING, etc. 
supplied for existing Dredgers. 


FLEMING & FERGUSON, Ltd. 








TWIN SCREW SUCTION HOPPER DREDGER “MANDOVI” SHPOUR DER & ENGINEERS, i nan IO 
constructed for the Paisley 61 . Address: “Phania.” 
WEST OF INDIA PORTUGUESE GUARANTEED RAILWAY CO. LTD. on. ae ~<a a a, & Marks, Led., Pn. House, 62, New Broad 
Dimensions: 175 ft. x 32 ft. x 13 ft. 6 ins. moulded. London, E.C.2 
Hopper capacity: 500 tons Speed Loaded : 9 knots. Telephone: LONDOR WALL 4846 











— 


LUBRICATING PROBLEMS CAN 
BE SOLVED WITH THE NEW 


i 
nen 


\ Pama (A 





ano( 


Load-Bearing High 
Tenacity Rayon Cords, 
embedded in gum 
rubber, which dissipates 
heat and reduces 
internal friction 

, to a minimum. 


ar iciem Vieis \eneelil, cm come mae) 
8 WOOD STREET, KINGSTON-ON-THAMES 
Telephone: KINGSTON 9219 








— Controlled wedging 


action of volumetrically Elastic rubber cushion 
correct compression 


cushion ensures > distends when flexing 
flexibility and high ‘ he over pulleys 
horse power . 
transmission 
factor ; Tough outer covers 
of Rubber impregnated 
cotton duck, bias 
cut for greater 
flexibility, give 
maximum wear, 
resistance anc 








WELDED STEEL PLATEWORK 
In $” to $” thick Mild Steel 















Made to B.S /440/1948 grip 
HOPPERS 
CYCLONES 


BEDPLATES 


ANGLE & FLAT BAR RINGS RAYON CORD \V/BE LTS 
HAMES R® BARKING, ESSEX 


TELEPHONE : RiPpleway 3011-2 



























TURNER BROTHERS ASBESTOS CO. LTD. ROCHDALE ENGLAND 


A MEMBER OF THE TURNER & NEWALL ORGANISATION 





e 









Reference No. VG.6/300/FIR 
for export to tropical countries 


@)} ' ITE Tested and recommended by the 
0) 1p PACKING Ministry of Supply (MTV Branch) 
v 

‘N 


OSOTITE—the modern scientific sealing which has been proved by rigorous tests 
to be the perfect jointing for smooth surface and screw unions. OSOTITE is 
a simply applied liquid compound, impervious to heat, petrol, oil, grease, water 
and steam, which ensures in a few minutes a HIGH PRESSURE GAS, AIR, or 
WATER-TIGHT JOINT. Write for full details and prices. 


OSOTITE 


A SLICK PRODUCT 


SLICK BRANDS LIMITED 


WADDON aie) dele) | 
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Stockpiling at 
100 tons per hour 


Handling all classes of loose materials, coal, coke, sand, 
ores, etc., the Johnson “M.A.”’ Portable Band Conveyor 
has a wide range of adjustment and discharge heights up to 
21’6”. Coal handling rates up to 100 tons perhour. Power 
is petrol, diesel or electric. Hydraulic elevating gear gives 
exceptional overhang. Write for fully illustrated leaflet 
E8/0839. 








tHE JOHNSON 


“MA” TYPE PORTABLE 
BAND CONVEYOR 


Cc. H. JOHNSON (Machinery) LTD., ADSWOOD, STOCKPORT, CHESHIRE 
"WILE MANDA Telephone : Stockport 2642/5 Telex 66-297 Telegrams: “‘ Machinery” Stockport Telex 


LONDON SALES AND SERVICE DEPOT 38/44 Lower Richmond Road, S.W.14. Tel: PROspect 767! 
Scottish Sales & Service Depot: 55 Arrowsmith Ave., Glasgow W.3. Tel: Scotstoun 6933. 


\ 
| see it’s a 
JOHNSON MACHINE 


that’ ! 4 
ne 


ar ve 
















HAVE YOU 








A THICKNESS 
MEASURING 








PROBLEM ? 


Compact and easy to use, the Elcometer provides a simple 

economic method of measurement from one side without damage to 
surfaces. It gives split-second thickness readings of all non-magnetic 
coatings on ferrous bases with an accuracy of +5% + ‘oootin. 
Non-ferrous foils, sheetings, etc., 

can also be measured if laid on a ferrous base. 

A wide range of models includes versions for gauging 

Ferrite percentage content of stainless steels and 

graphitic corrosion penetration in cast iron 





THE 


ELCOMETER 


THICKNESS GAUGE 


BAST LANCASHIRE.CHEMICAL COMPANY LIMITED 
Fairfield, 2, Manchester 


Agents throughout the world 










Measures :— 


Coats of paint. 
Vitreous Enamel. 
Tobacco Leaves. 
Plastic Coating or Sheets. 
Fibreglass Hulls and Bodies. 
Non-ferrous Films of all kinds. 


For further information,’ send coupon for free booklet. 
You are also invited to seek advice from our technical experts. 


—_— ee Se ee ee ee ee ee ee ee ee ee ee ee 
To East Lancashire Chemical Co. Ltd., Fairfield 2, Manchester. 
Please send me a copy of booklet “ The Elcometer Thickness Gauge.” 


ee ee 


COUNTY 
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For Machine Shop 
Applications— 
Measurement and 
. 
Inspection 


Comparators 


Machirfe Cohitrol and 


Serv6 Systems 


933. 


LINEAR OUTPUT 
NO WIPING CONTACTS 
INFINITE RESOLUTION 
saaniniatadend aaa ROBUST CONSTRUCTION 














Ms Pp E R R a Precision Components 


SPERRY GYROSCOPE COMPANY LIMITED - GREAT WEST ROAD - BRENTFORD * MIDDLESEX Telephone: EALing 677] 
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She is 
controlling 
the growth of a 
silicon crystal 


The junction, which is the heart 
of a transistor, is created 
during the crystal growing 
—this method is unique 
to Texas 





Secret of the Transistor 


The transistors now being produced at Bedford are the achievement of precisely 
controlled automatic processes based on the vast experience of our American parent 
company. Rigorous testing at every stage ensures the reliability and toughness 
needed to withstand high temperatures 
and extremes of shock, vibration and 


mo ‘-_ ; A series of technical articles on the applications of transistors is available and 
humidity. This is why Texas transistors ‘ 
will be sent on request. 


a a ll 


Reliability—in a nutshell 


are now so widely used... 


for missile projects, TEXAS INSTRUMENTS LIMITED 


telecommunications and radar, The Pi iets 
industrial measurement . , e Pioneers of Semiconductors 


and aircraft controls DALLAS ROAD, BEDFORD 


TEL: BEDFORD 68051. CABLES: TEXINLIM. BEDFORD 
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ELECTRIC R.P.M. INDICATORS 


RING 


| Tinsley 







strain 
gauges 


| 
Electrical wire resistance strain gauges are accepted by engineers 
as one of the most important means of investigating stresses and | 
strains in all types of structures and machines. The electrical 
resistance strain gauge consists of a grid of fine wire bonded to | 
a paper or Araldite membrane which can be cemented to the | 
surface under investigation. Connections are taken from the | 
gauge to apparatus designed to give reliable and quick readings | 
of the strain being measured. 


Tinsley strain gauges are available in various designs and 
materials to meet individual requirements within three 
broad temperature ranges:— 





Standard strain gauges... .. 70° C Max. 
Medium temp. gauges ipa .. 300° C Max. " 
High temp. gauges .. + .. 700° C Max. UP TO 8 DIAMETER 


A range of measuring instruments can be supplied for indicating 


mepsennng WYNSTRUMENTS LTD 
Write i d 


for Lists 210 and 210A, giving full par of Tinsley strain gauges an 
associated measurin g apparatus. 

STAVERTON AERODROME . GLOUCESTER 
telephone : ADDiscombe 6046-7-8 | Phone: CHURCHDOWN 3264 





H, TINSLEY & CO. LTD. WERNDEE HALL, SOUTH NORWOOD LONDON S.E.25 | 





FOR INDUSTRIAL PLANT AND MACHINERY 


OY \ AS 
9) N AQ, \ 19 F 
“ SG, EMOV & Se 


\\ 
SIS Ske Kacbatah<¥ 
g F ({[W0" S$ QIDORL 
YO KS Z, kag antec teehee loan 


BRAKE LININGS CLUTCH FACINGS 


MOULDED AND WOVEN MOULDED, WOVEN 
; AND SINTERED 


, LM, 


= ~ | RAYBESTOS-BELACO LIMITED Telephones: 

















ENGLAND WaATerloo 7031-4, 3842-7 
EVERITE HOUSE SOUTHWARK STREET - LONDON, S.E.I1 

















— 


EXCLUSIVE DISTRIBUTORS OF RAYBESTOS PRODUCTS IN THE EASTERN HEMISPHERE 


— 








XUM 
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The 

attribut 
advante 
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GREATE 
No \ 

Shaf 

may be 
REDUC! 
The 


need t 
on the 


..- WITH ROUND-THE-CLOCK SERVICE at 
distur 


The 
All over the world — Smith products set the pace! The Smith ‘21’, capable has b 


world 


Ma 
The full range of Smith for all quarrying operations and to many owners it is the sizes 
universal excavators in- 


cludes sizes ranging from 
8 cu. ft. to } cu. yd.—all 
capable of conversion for 
all excavator and crane 
duties. 






of round-the-clock service whenever it may be needed, is ideal 





standard by which the rest are judged. 7 


afew 
At 
solid 
requ 
Te 
Unit 















The three-quarter-cubic-yard 
capacity universal excavator with 
the reputation for getting on 
with the job—that’s the ‘21’. 
For full details of this fine British 
product send to Rodley for 


leaflet 5401—free on request. 


UNIVERSAL EXCAVATOR 21 


THOMAS SMITH & SONS (RODLEY) LTD ~- CRANE & EXCAVATOR WORKS - RODLEY - LEEDS 
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crease Scope In 
isin — 

fitting and 
nalntenance time 


The famous Cooper Split Roller Bearing has all the known 
attributes of a solid roller bearing and has the additional 
advantage of being split right down to the shaft. 

Consider these unique benefits. 


GREATER SCOPE IN THE DESIGN OF MACHINERY 

No worry as to * how to get the bearings in’. 

Shafts with reduced journals or with solid forged couplings 
may be used. 

REDUCED ASSEMBLY TIME 

The bearing is simply positioned where it is required. No 
need to remove couplings, gears or pulleys to thread the bearing 
on the shaft. 

EASY MAINTENANCE 

The actual rolling surfaces may be readily inspected without 
disturbing the shaft. 

The reputation for reliability of Cooper Split Roller Bearings 
has been proved in many thousands of plants throughout the 
world for a period of over fifty years. 

Made in three Series—Medium, Heavy and Extra Heavy—in 
sizes from | fin. (30 mm.) bore to 30in. (750 mm.) bore, complete 
with sturdy self-aligning Housings and Pedestals. Prices are 
competitive and delivery of many sizes is from stock or within 
afew weeks. 


American equivalents, large Roller Bearings (both split and 
solid) and large Ball Bearings are also manufactured to customers’ 
requirements. 

Technical and after-sales service by District Engineers in the 
United Kingdom. Agents in 54 countries overseas. 


Please send for Catalogue. 





Heavy duty Belt Conveyor 

200 M.P. Main drift Conveyor\ at 
Bestwood Colliery, Nottinghamshire, 
by Messrs Plowright Bros. litd., 
Chesterfield. 

The use of 10” heavy series Cooper 
Split Bearings gives a neat compact 


layout without loss of accessibility. 


Standard Pedestal design as used up to 
rt bore Medium Series and 4° bore 
Heavy Series. 








Proved in Service for 


Half a Century 





rN? 





ay i= COOPER 


ROLLER BEARINGS 








COOPER ROLLER BEARINGS CO. LTD. 


KINGS LYNN - NORFOLK - ENGLAND 
Telephone: KINGS LYNN 3447 


—and halve your bearings problems 
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...and now for the FAN 


Sturtevant Stock Standard Fans are 
available for speedy delivery. 


They meet the highest standards of 
performance, and the entire series of types, 
capacities and arrangements constitute the finest 
range of stock standard fans made in this 
country. 


Sturtevant Stock Standard Fans have an 
extremely wide field of application in industry 
and our engineers are always ready to advise on 
fan selection. 


Our 120 page publication D/2207 will be sent to fan 
users on request. 





— 


ENGINEERING CO. LTD. 


Southern House, Cannon Street, London, E.C.4 


AUSTRALIA 
STURTEVANT ENGINEERING CO. (AUSTRALASIA) LTD. 400, SUSSEX STREET, SYDNEY, N.S.W. 


eNGIN 





Yul 
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Quality control "4 


for better protection is ; 


.--smoothing — 
theway 
tohigher | 

production 


Practical 
performd 
oils on a 
at the B 
Station 


ENERGOL 


LUBRICANTS — 


Distributors 
Our Technical Department will be 
THE POWER PETRO LEUM co. LT D. pleased to advise on your lubrication 


Head Office: 76/86 STRAND - LONDON W.C.2 (Branches and Depots throughout the country) requirements and problems 








Yim 


<< 


| 


SEAT ia dale 


‘ete 
—— <> ) RE REET 
. ‘ 











3-6" CENTRES 
* 4-0" CENTRES 


INTERMEDIATE STAND 
(Adjustable for height) 

















TYPICAL ANCHORAGES 





/DISTINGTON 
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ELECTRIC HAMMER DRILLS 


..For VERSATILITY 


In factory maintenance departments—drilling for bolting down of 
plant and machinery. In the electrical shop — for channeling, 
cutting, chasing etc. In the plumbers shop — for service lines 
sinking —in fact wherever brick, stone or concrete has to be 
worked —there’s a job for the VICTOR Electric Hammer Drill. 


lly 








The above photographs show the preparation—drilling and cutting for 
the bolting down of plant and machinery. VICTOR is the tool that gets 
the job done quickest and soon repays its cost in man-hours saved. 


Efficiency ? You can test this for yourself on any jobs you nominate. 
Just ask us to arrange a demonstration by writing to 


VICTOR PRODUCTS (WALLSEND) LTD. 
WALLSEND-ON-TYNE, ENGLAND 

Tel. Wallsend 68331 (6 lines). ‘Victor’ Wallsend. 

LONDON OFFICE: 


Grams. 


26 Millbank $S.W.1. Tel. 


TATE Gallery 0033 Y, | 
Yj 
wld ddd lltllllllllld | 














GIVE YOUR 






EW LIFE 











WITH A 


WELLS 
OIL FILTER 


Six standard sizes, available from 
stock, for all Engineers and other users 
of oil. 





Write for Section ‘*C”’ leaflet. 


Also makers of oil Storage Cabinets and 
Barrel Pourers. Portable Paraffin Heater 
Plants for works and outdoor use. 


C.WELLS & CO. LTD., 


MOUNT STREET 

HYDE, CHESHIRE 
Telephone: HYDE 2953 
Telegrams: “ UNBREAKABLE ” 


HYDE 
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A question 
that Is sure 
to be asked- 


Is iT MAJOR 
EQUIPPED? 


It’s one of the first questions buyers of 
industrial equipment ask. For they know 
the Major Industrial Equipment Unit 
possesses all the qualities they seek — 
unrivalled reliability, the ability to 
increase output economically, and the 
ability to maintain that output in the 
most difficult conditions. They know the 
enormous benefits of standardisation, 
and of being able to use the world- 
famous service and spare parts supply 
for their industrial equipment as well as 
for their Thames Trucks and Fordson 
Industrial Tractors. There are big bene- 
fits, too, for the manufecturer who fits 
these Ford-built units. For full details 
ring Dominion 3000 today. 


Major Industrial Equipment Units are available in 4 basic 
combinations :— 

1 Engine + transmission 

2 Engine + transmission + hydraulics 

3 Engine + transmission + hydraulics + steering 

4 Engine + transmission + hydraulics + steering + front axle. 
Other combinations can include Rear Power Take Off, 2-speed 


Belt Pulley, alternative clutch and gear housings, etc. In all, over 
100 standard combinations. 


(eee “eepanenenq@ancsarane, 


| ENGINE DETAILS | Diesel | Petrol l 
= . i epeicenenssemneemesel I 
CUBIC CAPACITY | 3.61 litres 3.26 litres : 
COMPRESSION RATIO 16:1 + ee 1 
{+#—— —<_ 
| BRAKE HORSE POWER | l 
| AT: 1200 RPM 34.0 34.0 | 
| 1400 RPM 40.0 38.0 i 
] 1600 RPM 44.0 42.0 l 


a cee cee es ee os ee ee ee ee eee eee 


All enquirie 8 10:— 
INDUSTRIAL SALES DEPARTMENT TRACTOR DIVISION 
FORD MOTOR COMPANY LTD DAGENHAM ESSEX Tel: Dominion 3000 Ss 


WISE BUYERS INSIST 
ON MAJOR POWER 


VCW@@WqZ@qMMMMta — 
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EQUAL 
ELBOWS 

to suit N.B 

pipe sizes {to — 
14’ and O.D pipe 
sizes ;,’’ to 2”’ 


to 2” and N.B pipe sizes +” to 14” 






BANJO COUPLINGS to suit O.D pipe sizes 4” 


EQUAL CROSSES to suit O.D pipe sizes 
*%”’ to 2” and N.B pipe sizes ;’’ to 1} 


STRAIGHT COUPLI 





Save precious 
time in the 
Machine Shop 


Continual stoppages for repainting can be the costly 
result of using unsuitable or inferior materials. 
BPL Machine Enamels, correctly chosen from the 
comprehensive range according to the conditions 
obtaining, save hours of time and make a positive 
contribution towards a non-stop assembly line, in- 
creased output and consequently an uplift in morale. 
Where special resistances are needed (to the action 
of chemicals or heat for example) or a new.type of 
machine is to be coated, or even if it’s just a case 
of repainting existing machinery, specialist advice 
is most desirable; call in our Technical Advisory 
Service—it is free and without obligation. 





\ 


























Example BPL Paint Systems 


suit N.B pipe sizes }’’ to Ii” 
and O.D pipe sizes *%"’ to 2’ 







NGS to | 
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ERMETO high pressure couplings have several 
outstanding qualities, not the least of whichis 
their trouble-free service even in conditions of 
extreme vibration. Beyond the removal of 
burrs no work is necessary on the pipe ends. 
Joints are made in a matter of moments and 
when required can be broken and re-made any 
number of times without impairing the pres- 
sure tightness. 

Because of our specialized knowledge we 
have created a range of fittings to suit almost 
every conceivable purpose, but we are always 
prepared to supply fittings to suit individual 
requirements. 





Literature and catalogues gladly sent on request. 


BRITISH ERMETO CORPORATION LTD 
Hargrave Road - Maidenhead « Berks 


Tel: Maidenhead 5100 (10 lines) . Grams: Grambon, Maidenhead 






































TYPE OF FINISH 


FIRST COAT 


SECOND COAT 


| 


FINISHING COAT 





Normal Gloss 


Resistant to Heat 
(up to 350°F.) 
Resistant to Cutting 
Oils (also mild acids 
and alkalis) 





B.P.L. Zine Chromate 
Metal Primer 
B.P.L. Heat Resisting 
Primer M.P.34 
‘Torpedo’ Wash Primer 
for Steel 
(Single Solution) 








‘Universal’ Undercoat 


B.P.L. Heat Resisting 
Undercoat 
‘Tenaceros’ 
Chlorinated 
Rubber Paint 





‘Ferreko’ Machinery 
Enamel 
B.P.L. Heat Resisting 
Enamel 
‘Tenaceros’ 
Chlorinated 
Rubber Paint 





BRITISH PAINTS 
PORTLAND ROAD, NEWCASTLE UPON TYNE, 2 


LIMITED - Industrial Maintenance Division 


CREWE HOUSE, CURZON STREET, LONDON, W.! 


BELFAST, BIRMINGHAM, BRISTOL, CARDIFF, GLASGOW, LEEDS, LIVERPOOL, MANCHESTER, NORWICH, PLYMOUTH, SHEFFIELD, SOUTHAMPTON, SWANSEA AND ALL PRINCIPAL TOWNS. 


peut 


Kw 
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ASSEMBLING ELECTRIC TRACTION MOTOR SHAFTS 


Consolidation of core laminations and assembling 
locking rings; Forcing Shaft into core; Assembly 
of Rotor Unit. All operations requiring a 
Hydraulic Press. 


FOR THIS TANGYE PRESS 


The various Operations noted above 
are performed on this one press in 
many of the leading British Electrical 
Companies’ Works. This 100 ton 
Tangye Hydraulic Core Press has adjust- 
able daylight up to 7 ft. and two 94 ins. 


dia. rams with 15 ins. stroke. It is 





acclaimed an ideal machine 


tool for the job. 


DIVISION 


TANGYES LTD - SMETHWICK: BIRMINGHAM - ENGLAND 
BRANCH HOUSES: LONDON -: MANCHESTER - NEWCASTLE + GLASGOW 
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CL word, wilh, thy € | 
.. WHOSE BOILER IS ‘GOOD IN PARTS’ 


Many older boiler-installations 
in British factories are akin to the 
curate’s egg. They are good in parts. 
Sometimes they give satisfactory 
performance—sometimes not. It is these 
marginal installations which benefit most 
from Clyde Soot Blowers. In normal working 
conditions, blowing enables satisfactory temperatures 
to be maintained in comfort. During overload periods, 
it provides the extra performance to cope with peak demand. 
Regular use of a Clyde Blower ensures perfectly clean boiler tubes and 
heating surfaces. This means a better output and reduced fuel consumption. 
Actual tests have shown a reduction of 150° in chimney-gas temperatures after 
blowing—or an extra 150° of heat put to good use. Moreover, regular blowing the 
CLYDE way means cleaner air inside and outside the boiler house. The operation is 


achieved without shutting down the boilers—thus keeping them longer in service 
Whatever make and however old your 
boiler, it will give better performance, 


availability and economy when fitted with Gi YDE 
CLYDE soot blowing equipment. B LOW E be S LT D . 
Please send for technical literature, 


illustrating and describing the many types 


of Clyde Soot Blowers, from:— CLYDEBANK +: SCOTLAND 








































































STEEL 
CASTINGS 


Produced by Electric Arc fo 
Process and Modern Plant 





In 18 pulley sizes, 
3° to 7 diameter. 
Interchangeable 
bushes to fit shafts 
of any size. All 
steel construction. 


For 
Rolling Mills - Melting 
Plants -Engineers, etc. 


* 


We can supply MACHINED 
when required 


W. SHAW & Co.LTD. 


WELLINGTON STEEL FOUNDRY 


MIDDLESBROUGH 


BIRSTALL LEEDS ENGLAND Telephone : Telegrams : 
Telegrams: “PULLEYS” BIRSTALL, LEEDS 341 (P.B.X) Wellington, Middlesbrough 


* Please send for 


full details. 








DOUGLAS, LAWSON & CO LTD - 
Telephone: BATLEY 598 & 599 




















G 
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to select the right 
FAN 


The STANDARD AXIALS range 12” to 27’: 
the STANDARD CENTRIFUGAL range includes 


forward curve, backward curve and paddle blade. 


AN AIRSCREW SPECIFICATION MEANS WHAT IT SAYS 


Airscrew can provide the right fan at the right time from their Standard 
range of Axial Flow and Centrifugal Fans. 

The Airscrew Technical Service is ready to assist in fan selection from the 
Standard ranges or by special design when required. 


Every Airscrew fan is guaranteed to give its rated duty. 


AIRSCREW====FANS 





— THE AIRSCREW COMPANY & JICWOOD LTD-WEYBRIDGE-SURREY Tel: Weybridge 2242/7 
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Control and requato ——____———=s 


Valves to regulate flow, and to perform a variety of safety and 
other functions, under almost any conditions of service, are 
manufactured by 

COCKBURNS OF CARDONALD 

The range of standard Cockburns’ valves covers the majority of 
applications, and the design staff have the experience and 


knowledge to develop valves for special purposes. 


fs COCKBURNS VALVES 


cOoOcK BURNS tTto CARDONWNALO G6rtrascgcow swt 





London Office: 175 PIEGCCADILLY LONDON ——— i CTT aN 
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There’s A Sound 
Barrier In 
Industry Too 


More than 1,000 factories now use 
the Croid-Cooper method to combat 
noise and vibration, the arch-enemies of 
efficiency. In these factories each mac- 
hine is simply stuck down on a felt base 
with a holding power of 50lbs to the 
square inch, a felt base that absorbs 
more than 80%, of vertical vibration in 
some cases, reducing the wear on mac- 
hines and enabling them to produce 
more accurate work. Reducing the 
wear on operators nerves, too. With 
the Croid-Cooper method bolting and 
grouting are things of the past, and 
layouts can be changed overnight. 




















Send for further details to-day. 






CROID 65 
MACHINE FIXING GLUE 


COOPERS | 
areal 


COOPER & CO. (B’HAM) LTD. 
BRYNMAWR BRECONSHIRE 
Tel: BRYNMAWR 312 



















—7tustinlite ELECTRICAL EQUIPMENT 


Tailor-made by STONE - CHANGE LTD. 





A perfect seal in a matter of seconds 


For temporary pipe lines ‘Unicone’ 
instantaneous joints are recommended. Com- 
prising two parts only, they fasten with a 
“snap” ensuring a perfect seal in a matter 
of seconds. 








Rubber gasket in position and 
For permanent or semi-permanent pipe — ay © mo 
lines, ‘Unicone’ bolted type joints are 
usually employed and can be assembled far 
more quickly than any other flexible joint 


giving positive anchorage. 


‘UNICONE’ 


Flexible Joints for all Pipelines 


| leakprodt cafe. reliable (— 


THE UNICONE CO., LIMITED 
RUTHERGLEN, GLASGOW, SCOTLAND The completed joint. 





Ch 


Pipe ends joined ready for locking. 





| 
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The Austinlite 
marginal relay 


Here is one of the most sensitive instruments of its kind 
on the market. Its performance is due largely to the 
powerful heavy duty Alcomax magnet which ensures 
positive contact. Made to an exacting specification, this 
high-torque moving coil relay will respond to changes of 

1 per cent in AC or DC voltage or current, and is adjustable 


between +1 percent and +10 per cent. 


This relay was developed for use in Austinlite Control 
Cubicles, as supplied to the G.P.O. and other telephone 


authorities throughout the world. 


(Makers of Sumo Pumps and 


Stone-Chance Lighthouses). 


CRAWLEY, SUSSEX 
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‘Between you and me’ (saip rue pRiLL) 
‘| like a Spot of R.T.D.’ ROCOL R.T.D. COMPOUND does indeed 


prolong the life of drills (in fact, all cutting 


OW 











ut " 


WI 





NANG EESS hed 
‘ \ AN ‘ 


** Me too,” said Stainless (with a steely glance), 
** especially when I’m under pressure.” 


tools) many times over, and obtains a higher 


finish. Lubricate with R.T.D. when working 
** It does avoid a lot of friction,” agreed the Drill. 


** D’you know, the other day I almost had a seizure \” 


with tough metals, including stainless steel, 
alloy steels and nickel alloys. Write for tke 
“* Drills run free with R.T.D.,” said Stainless, Brochure, giving technical information and 


‘and don’t you forget it makes things smoother for over twenty actual case histories. 
the likes of us, as well.” 





** Just the stuff when the drilling’s tough,” replied 


the Drill. ‘* And saves me growing old before my time ” 


Write te ROCUL abot RTO 


ROCOL LTD. IBEX HOUSE, MINORIES, LONDON, E.C.3. Telephone: ROYAL 4372 


ROCOL HOUSE, SWILLINGTON, Nr. LEEDS. Telephone: GARFORTH 2261/2 PRODUC IT 














(ndh) 3273 





vil 
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GyYPROcC PLASTERBOARD PANELS 
with a veneer of 

aluminium foil on each side 
used in the Gypstele System 
at the Jute Spinning Mill 

of J.& D. Wilkie Ltd., 
Northwaterbridge, Montrose. 


General Contractors: 

Robert Pert & Sons Ltd. Montrose. 
Sub. Contractors: 

Jackson Steei Structures, Dundee, 


Bi 
h Fi 





... Stopped roof condensation in this 
jute spinning mill where operating conditions 
involve an internal temperature of 75°F 


with 75% relative humidity... 





The many advantages of the Gypste_te System incorporating Gyproc 
Plasterboard Panels can be summarised in six main features: 
1. Improved thermal insulation with fuel saving. 


2. Fire Protection Class 1 flame spread. 
3. Simplicity of erection. 4. Increased light refiection. GYPROC PRODUCTS LIMITED 
: 5. Lightweight dry construction. Head Office : Singlewell Road, Gravesend, Kent. Gravesend 4251/4 
Complietly adaptable to individual requirements. < , A ; P aoe ake = * 
The system is worth studying in all its aspects, particularly for use in Glasgow Office: Gyproc Wharf, Shieldhall, Glasgow. S.W.1. Govan 2141/3 
factories, offices, schools and hospitals. For full information write for Midland Sales Office: 11 Musters Road, West Bridgford, Nottingham. Nottingham 82101 
Information Sheets A22.E1 and A22.E2 London Office: Bath House, 82 Piccadilly, London, W.1. Grosvenor 4617/9 $/GSS 
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HOIST-BLO 


for LIFTING and MOVING 


For many industrial lifting and moving jobs, Morris Electric Hoist-Blocks (in one or other of the types 
listed below) fulfil requirements successfully and economically. 

Consider the comprehensive and adaptable Morris range. Push travel (as illustrated). Geared travel 
(moved by pulling on an endless hand chain). Flexible bogie types (push or geared travel) for runways 
with curves. Electric travelling types for either straight or curved runways. Dual speed models 
with alternative very slow lifting and lowering speeds in addition to normal speeds in one unit adaptable 
to the same form of suspension and travelling detailed above. Sizes: }, 4, 1, 2, 3, 5, 7$ and 10 tons. 
Twenty-page Section 73 gives more details. 


WHY TAKE A CHANCE? INVEST IN A MORRIS [AND~BE SURE! 












































HERBERT MORRIS LTD P.O. Box 7 LOUGHBOROUGH ENGLAND 


TELEPHONE: LOUGHBOROUGH 3123 





rNGIN 
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Dexterity 
in 
WELDING 





Tube plate for a Heat Exchanger, incorporat- 
ing 5518 tubes } in. dia., and involving 1078 
footage of welding. 





G. A. HARVEY & CO. (LONDON) LTD 
Woolwich Road * London, S.E.7 
Telephone: GREenwich 3232 (22 lines) 
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1/5 MILES of prints per year. ; 






; 
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... from one | 
photo-copying 
machine 


~ 


EEE 


j 


PRCA 
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PRI OE COLAND 2 cg a 
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175 miles of prints a year is the output reported by one regular user of an 
Azoflex Model 46/35—and that’s the sort of output that any busy drawing office 
can expect. The AZOFLEX photo-printing process combines several unique 
features. It’s the only daylight reflex copying process. It’s the only process 

to apply a measured quantity of developer irrespective of running speed, 

thus ensuring optimum quality. It avoids the use of dangerous chemicals and 
there are no unpleasant fumes. Operation is quiet and free from 

vibration. Exposing, developing and print delivery are all synchronised 

to ensure an even flow of finished work at all speeds. 





AZOFLEX MODEL 46/35 combined synchronised printer and developer. Capacity : cut sheets and rolls up to 
42 in. wide. Printing speed: up to 30 ft. per minute. Dimensions: Height 58 in. Depth 60 in. Width 72 in. 
Weight 1,100 lb. Price £1,555 (including delivery and installation in the U.K.). 





Enquiries to: [ford Limited, Industrial Sales Dept, AZIIJ 
liford, Essex. Telephone: ILFORD 3000 


ILFORD 


PHOTO-PRINTING MACHINES AND MATERIALS 
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For large and intricate designs and 
for short runs, sand casting is still the 
most practicable method. The 
machine moulding section of our 

sand foundry is equipped for ease 


of handling and flexibility of output. 


Large Jobs 


It is capable of economical 
or SS ry? al | Ru nm SS production in quantity, and yet 
provides scope for the individual 
craftsmanship necessary 


in the case of special designs. 





Sand cast aluminium alloy sump for the Rolls-Royce 
180 b.h.p. supercharged C6 oil engine 


FOUNDERS IN ALUMINIUM ALLOYS 


SAND CASTINGS GRAVITY DIE CASTINGS PRESSURE DIE CASTINGS FRIAR PARK FOUNDRY, FRIAR PARK ROAD, WEDNESBURY, STAFFS 
AP.116 
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BUTTER 





Builders of fine cranes for all duties. 


LONDON BIRMINGHAM NEWCASTLE 
CRANE WORKS, COUNTY CHAMBERS, 65 QUAYSIDE 
LONG LANE, CORPORATION ST. Telephone: 
HILLINGDON, Telephone : NEWCASTLE 21067 
MIDDLESEX CENTRAL 6043 
Telephone : 


UXBRIDGE 3925 & 2288 


DERRICKS 


This crane is a 7-ton electric travelling derrick with a 120 ft. 
jib, recently supplied to Messrs. Johnson & Phillips Ltd., of 
London. It is one of the thousands of Butters Derricks which 
are providing excellent service in industry all over the world. 
The robust clean construction will be noted, and the excellent 
visibility. Relatively low towers are used on this model but they 
can be supplied in heights to give any required clearance, while, of 
course, a full range of powers and jib lengths is available from standard. 
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SPEED 
VERSATILITY 
RELIABLE SERVICE 
EASE OF OPERATION 


fi“.-s—“'*"» 





BUTTERS BROS & CO. LTD. 


MACLELLAN STREET, GLASGOW S.I. 
Telephone : IBROX 1141 (6 lines) Telegrams : ‘‘BUTTERS, GLASGOW.” 
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%* BOLTON—because the name has 
stood for so long for all that is best in shutter door 
design and construction that it has almost passed 
into the language. Remember, there is only one 
BOLTON PATENT SHUTTER DOOR—though 
adaptable to practically every situation calling for 


long service and continuing ease of operation. 





Our Catalogue EG 233 is 

comprehensive and lists 
BOLTON ee shutter doors and collap- 
pie) e) R S & Gc AT E Ss sible gates for every purpose. 


Please write for a copy. 





dm BG 233 





The standard type of Westinghouse pneu- 
matic horn has an audibility range of 
approximately 24 miles in still air. 












**Every factory which employs more 
than 20 persons in the same building. 
orin which inflammable or explosive 
materials are used or stored in any 
building in which persons are employ- 
ed, must have an audiblefire alarm . 





rs 


The Westinghouse Pneumatic Alarm System provides an extremely reliable 
method of producing a loud, penetrating and distinguishable note. 


Many types of system can be supplied, all of which can be operated locally 
or from a central station. 


Each installation is designed to suit individual requirements and is pro- 
W E ST | N ¢€ al O U S E tected by adequate safeguards against failure of air supply and other hazards. 
Westinghouse will be pleased, after survey, to submit the layout of a warning 


PNEUMA TIC system covering your premises whether large or small. 
Ly) 
FIRE ALARM SYSTEMS 
DH =~ SOUND LOUD if 
AND CLEA” — , 
— : 


The foregoing statement is taken from 
the Factory Act, 1937 Sub-section 36 (7)- 




























Write for descriptive leaflet A.L.4 to:— 


WESTINGHOUSE BRAKE AND SIGNAL CO. LTD. 
| AUTOMOTIVE & INDUSTRIAL PRODUCTS DIVISION, HANHAM ROAD, KINGSWOOD, BRISTOL. TEL. BRISTOL 67-1781 





YUM 
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144 FEEDS 
FROM ONE 
LUBRICATOR 


The ‘Improved’ Wakefield 2 G Mechanical Grease 
Lubricator can handle a wide range of greases 
embracing most types used for normal industrial 
lubrication. Operated in conjunction with Wakefield 
Positive Feed Distributors, it is possible to 

convey a measured quantity of lubricant to as 
many as 144 terminal points. Backed by the 
Wakefield 50 year reputation for fine lubricating 
equipment, this latest addition to the range 


reaches a new high level of efficiency and economy. 





Ask the Wakefield-Dick Mechanical Appliances 


Department for fuller details. 











WAKEFIELD 


2G MECHANICAL 
GREASE LUBRICATOR WITH 
POSITIVE FEED DISTRIBUTOR 


WAKEFIELD-DICK INDUSTRIAL OILS LIMITED 
67 Grosvenor Street, London, W.!. Phone: Grosvenor 6050 





tech 





aha aac 
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TRACTION EQUIPMENT 
for more efficient transport 


by 
METROPOLITAN-VICKERS 


gate 


These illustrations give a small selection of the 
equipment supplied by Metropolitan- Vickers to 


meet the widest range of requirements. 





* Raw sal he 





ELECTRICAL EQUIPMENTS FOR MOTOR COACH STOCK. 





{ xf f & 
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DIESEL -ELECTRIC LOCOMOTIVES. 


U years of experience in electric traction lie behind the 
2 smanship embodied in the construction of these locomotives. 
mt ther your problem concérns the choice of a gear wheel 
’ acomplete railway electrification scheme, the Metropolitan- 


ickers organisation is ready to place at your service its 


technical competence and vast experience in traction matters. 





For information on all traction problems write to 
Traction Sales Department. 


METROPOLITAN -VICKERS 


FORD PARK MANCHESTER 





FLAMEPROOF BATTERY 
An A.E.I. Company MINING LOCOMOTIVES. x,)w70! 


YUM 
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100 hours of continuous 
trouble-free running, every 
week for seven years. That’s 
the record of the 6 cylinder 
0.600 Leyland industrial en- 
gine operated by J. Gwilliam 
Ltd., at their Coultershaw 
Mill, Petworth. 


Apart from maintenance of injectors and valves 
... il filters changed regularly and the use of a 
good lubricant, no other work has been found 
necessary. 


With pistons and cylinder walls in excellent con- 
dition, this engine, in the opinion of the operator 
‘is due for many more thousands of hours before 
a major overhaul will be needed ”’. 

Such a testimonial to Leyland efficiency is natur- 
ally pleasing—but not surprising. For when you ally 
25 years of diesel specialisation to the resources of 
one of the world’s largest organisations in this 
particular field, plus an after-sales service second 
to none—then the result must be exceptional. And 
Leyland engines are certainly all that—and more. 
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ENGINES 


7he Greatest Moving force 
in Lndustty , 


is¢ 
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From 80 hp to 230 hp. 5 


8ir 


LEYLAND MOTORS LTD . LEYLAND .«. LANG 


MULL 
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- 8 | SHEET METAL MACHINERY - MACHINE TOOLS - WOODWORKING MACHINERY 
| A large range of all types IN STOCK both NEW and USED. Send for particulars. EDWARDS HOUSE, 
| 359-361, EUSTON ROAD., LONDON 
} | FN ; Phones: EUSTON 4681 & 3771 
| EV Edwards ltd === 
FURNACES | 
for | 
stress ] GLENBOIG FIREBRICKS 
—— oe | for all Industrial Purposes... 
INGLANDS * MIDDLESBROUGH io 
F% 








DYSON 
TRAILERS 


THE BEST OF HAUL 
INVESTMENTS 


EST FURNAGES LTD 
| 
| 
| 
| 
| 


R.A. DYSON & CO., LTD. 
LIVERPOOL 











HAMMERED OR | 
HYDRAULIC PRESSED 














IN STEEL | 
BLACK OR MACHINED | | 


une 





INCE FORGE CO. WIGAN THE GLENBOIG UNION FIRE CLAY CO LTD - GLENBOIG - LANARKSHIRE - SCOTLAND 
ag Bn Export Agents GENERAL REFRACTORIES LTD - GENEFAX HOUSE - SHEFFIELD 10 














Lu >, including all types of 
TO 24 TONS | SUSPENDED WALLS and ARCHES 
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A new release of War Surplus 
ANGLE MEASURING 


CLINOMETERS 


This precision Clinometer 
is of the sliding bubble type 
and the clearly engraved 
Scale is divided 0-90 degrees 
im one degree divisions. 
Angles can be read instantly 
to an accuracy of one 
degree, and interpolated 
to fifteen minutes. Invaluable for setting angles for milling and shaping 
= for jigs, etc. Solid brass construction, base length 27/ POST 
'n.,weight2 Ibs. Offered at fraction of cost, in perfect condition. FREE 


CHARLES FRANK 


67-75 SALTMARKET - GLASGOW, C.I. 


"Phone: Bell 2106/7 Grams: Binocam, Glasgow. 
Instrument Makers and Dealers since 1907 


UMM MMMM 
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PUTTER LLLE LCL LLoE Lo 


14 DAYS FREE 
TRIAL 
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81°59°/. 
EFFICIENCY 


CHARACTERISTIC ADVANTAGES : 
@ High efficiency 
Economical fuel consumption 






FRASER & FRASER LTD “————- 
Bromley-by-Bow, London, E.3 









+ 
@ Unusually compact in design 
- 












Adaptable for conventional or waste fuels 










Telephone: Telegrams: 
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Sao) YOUR REQUIREMENTS 











r One of seven o-4-0, 150 H.P. 
Diesel Mechanical Locomotives 
supplied to the New Zealand 
Government Railways. Gauge 
3° 6’. 

2 One of six 0-6-0, 208 H.P. Die- 
sel Mechanical Locomotives 
supplied to the National Coal 
Board. Gauge 4’ 84’ 


3 One of two o-8-0, 230 H.P. 
Diesel Mechanical Locomotives 
supplied to Railway, Mine and 





Plantation Equipment Ltd. 
Gauge-Metre. 
W. G. BAGNALL, LIMITED 
CASTLE ENGINE WORKS HEENAN 
STAFFORD - ENGLAND Group — 
COMPANY 


Tel. Stafford 321/322 Grams. Bagnall Staffs 


London Office: Imperial House, Dominion St. E.C.2 Tel: Monarch 7000 
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SUPAKONE 


For Hydraulic, Air and 
















other services. NEEDS 
ONLY A SPANNER FOR A 
PERFECT JOINT. Combining 
maximum efficiency with a sim- 
plicity of action, a ‘‘Supakone” 
joint can be made or unmade 
with only a spanner. Engineered 
from Steel or High Tensile bronze, 
‘“‘Supakone” joints are supplied 
in all sizes up to 2 in. O.D, 








KAY and Co. (Engineers) Ltd. 


BLACKHORSE STREET - BOLTON - LANCS 
Phone: BOLTON 197 Grams: “SUPAKONE, BOLTON” 

















JOHN FRASER AND SON LIMITED 
Ferry Street, Millwall, London, E.14 


Makers of 


PRESSURE 
VESSELS 


AND 


FABRICATED 
MILD STEEL 
PLATEWORK 





Telephone: EASt 1185 Telegrams : Presvesals, Phone, London 























SOCKET SCREWS i 


10,000,000 IN STOCK 
ALL SIZES 


e ORDER NOW! 


pe PLEASE WRITE FOR OUR MONTHLY STOCK LISTS 


GEORGE H. ALEXANDER MACHINERY LTO. 
“SOCKET SCREW DIVISION,” 
GUNS LANE, WEST BROMWICH, STAFFS 
“Viking, West Bromwid” 















Telephone : West Bromwich 1931 (5 lines) Telegrams : 








dm BL 122 
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Money is dear 
but... today 


? BEECHAM 
"| BUILDINGS 





de 
ed | “ 

Office block for Messrs. Nortons-Tividale Ltd. 
7 Cc @) Ss e Ss Ss Tipton, Staffs. 
ied 
D. 





Beecham Buildings construct high-quality commercial and industrial 
huildings—from office blocks and small factories to large industrial 
hyouts covering many acres at prices which, over the past twelve 
months, have actually fallen. We accomplish it in these days of 53% 
by working quickly and eliminating waste. 


WE STREAMLINE PRELIMINARIES 

We in Beechams have the complete building organisation, including 

departments for every phase of building from first design to final 

finishing. Consequently we can quote firm prices as soon as sketch 
CS designs are agreed, saving much valuable time over the usual procedure 





when outside contractors must be consulted for quotations, and enabling 


Interior : Central Engineering Workshop, Messrs. Bryant & May Ltd. 










—— § sto move on to a site months earlier. Commrel Gagnsoring Works, OM Dest Seat, Som, ES 
) 7 
ED ] we BUILD BY MODERN METHODS ; 
Because we employ advanced techniques, we are able, without sacrific- es ~ 
ing quality*, to put up your factory faster, perhaps in only half the il PVR re i 
time you could have it built by older methods. You will get into I Al | i : i | 
production months earlier with a quick return on invested capital. fi (i NH “fl f f / i | 


® With capital tied up at 53% this saving in time is a heavy saving in 

| money. Every contract is kept under one control. Every operation 

is timed and its completion dovetailed into the schedule, ensuring 
maximum efficiency and minimum site delay. The use of planned 

¢ factory production of precision cast concrete units, served by our own 
fleet of specialised transport—ensures control of quality, free from the 





hazards of the weather. Beecham methods mean rationalisation ; and ae 
, Exterior: Messrs. Bryant & May Ltd. 


fationalisation means economy. 


x Beecham quality signifies | A PERMANENT STRUCTURE, EASILY MAINTAINED 
THE USE OF FINEST MATERIALS 

AN INDIVIDUAL DIGNITY OF DESIGN 

A FUNCTIONALLY APPROPRIATE BUILDING 


A HIGH DEGREE OF NATURAL LIGHT AND 
THERMAL INSULATION 







Beecham 
Buildings 


BEECHAM BUILDINGS LIMITED 


Building Designers and Contractors, Reinforced Concrete Specialists 


SHIPSTON-ON-STOUR, WARWICKSHIRE _ Telephone: Shipston-on-Stour 315 


AP 72 





INVEST IN 


VITREOSIL 
FOR £1FE/ 


PIPES, POTS, TANKS, 
IMMERSION HEATERS, Etc. 
All absolutely inert to all 
acids except hydrofluoric 





We also manufacture an extensive range of Vitreosil Laboratory Ware. 


THE THERMAL SYNDICATE LTD. 


P.O. Box No. 6, WALLSEND, NORTHUMBERLAND 

Telephone: Wallsend 6-3242 
12-14, OLD PYE ST., WESTMINSTER, S.W.1. 
Telephone: ABBey 5466 


LONDON : 
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We now have good stocks of 


PRESSURE GAUGES 


21”, 3”, 4” and 6” dials 
in all standard ranges 







BUDENBERG GAUGE CO. LTD. 


BROADHEATH WNr. MANCHESTER 
REGENCY HOUSE, |/4 WARWICK STREET, LONDON W 
Tel: GERrard 4822/3 Pyrometer, Piccy, Lor 
20W 62 ROBERTSON STREET, GLASGOW C.2 











"Grams 














Other Zwicky 
Products 
include: 












HIGH 
PRESSURE 
FUEL PUMPS 















HAND PUMPS 
FOR 
DOWTHERM 
AND FOR 
PRIMING 






























CONSTANT 
PRESSURE 
AND 
REGULATING 
VALVES 


























V-SLOT 
METERING 
VALVES 
















PUIMPING, 


SPECIALIGTS IN 


One Complete turn 
of the hand le.... 






THOROUGHLY CLEANS THE ELEMENT 
WITHOUT ANY INTERRUPTION 
OF SERVICE. 


Suitable for all liquids. 
weight and space, with many marine and 
industrial applications. Scraper blades clean 
full depth of gap. 
periodically. 


ZWIKLEEN FILTER 


ZWICKY LTD. SLOUGH, BUCKS 


FILTRATION 














Economical in cost, 


“SN 


Sump easily emptied 


Efficient to 0-003in. 
Write for literature :; Ref. C.12. 


Self-cleaning 








TELEPHONE : SLOUGH 21201-5 
AND PRESSURE CONTROL 


; sNGINEERING June 27, 1958 


Ch an 
. F REPEAT 
Baie 





There IS danger here — anger to sight and limbs. But safety can so 
simply take the place of that danger. ‘‘Armourplate”’’ glass shields give certain protection. 
And because the operator can see what is happening he works more confidently and efficiently. 


Accident rates drop, and production rises when ‘‘Armourplate”’ glass shields are fitted. 


FOR SAFETY WITH VISION FIT 


“ARMOURPLATE’ GLASS 


PILKINGTON BROTHERS LIMITED 


Consult the Technical Sales and Service Department at St. Helens, Lancs. 
Telephone: St. Helens 4001 or Selwyn House, Cleveland Row, St. James’s, London, 
S.W.1. Telephone: Whitehall 5672-6. 


‘““ARMOURPLATE”’ is a registered trade mark of Pilkington Brothers Limited. 


Supplies are available through the usual trade channels. 
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ESCALATORS & 
& LIFTS fe 


BY 


J.s E. WALL 


LIMITED 
DARTFORD - KENT 
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LAST 20 to 50% 
LONGER... Yet priced no 
higher than ordinary belts 


anesseseeed 


«ecee 
Rapated wecee soso ~~ 


TEXROPE 
Grommet Y.Belts 


ALL BRITISH 


TEXROPE GROMMET FRANK & CO LTD 


wanuraran WiGG LE SWORTH peer 
MANUFACTURED 
"Phone : SHIPLEY 53141 
AND SOLD ONLY BY Grams : CLUTCH, SHIPLEY 





IMPACT 
SEPARATOR 


FOR SEPARATING OIL or WATER from 
COMPRESSED AIR or STEAM. 


Large numbers are in use in Colliery Air 
Mains, Compressor Intercoolers, Spray 
Painting Plants, and many other installations 


where dry air is essential. 


CAN BE SUPPLIED COMBINED 
= a WITH TRAP or SEPARATE AIR TRAP 
ot af 


SPHERICAL FLOAT 
TRAP for Steam or Air 





|The Lancaster’ Spherical Float Trap 
| consists of a sealed float which rises and 


|opens a discharge valve when the water 
|coliects in the trap. It presents a DEAD 
| seal against leakage of air when draining 
water from Compressed Air Apparatus, 
|Two alternative inlets are provided, 
| vertical and horizontal. Will life the dis- 
| charge water. Supplied in }in., Zin. and 
I tin. sizes. 


opener eae LANCASTER: TONGE 
F.S. RATCLIFFE (ROCHDALE) LTD. | vwrccses. LUWETED 


CRAWFORD SPRING WORKS, NORMAN RD., ROCHDALE Send us your enquiries— over 


70 years’ experience is at your PENOLETON-MANCHESTE 
F disposal. 
"Phone: Rochdale 4692/3. ’Grams: Recoil, Rochdale a 
Cy $128 


s 
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BROTHERHOOD 


VERTICAL & HORIZONTAL 


STEAM TURBINES 


Wide range — All types. 
Over 50 years’ experience. 
Hundreds in hand— 
thousands in service. 





BROTHERHOOD 
COMPRESSORS 


Air, Gas and Refrigerating. 
The widest range in the British 
Empire — made to suit your 
requirements. 

Thousands in service. 





BROTHERHOOD 


GENERATING SETS 


Turbine driven up to 11,000 kW. 
Engine driven up to 340 kW. 
Scores in hand, hundreds 

in service. 





BROTHERHOOD 
REFRIGERATING PLANT 


Ammonia, CO,, Freon, Methyl 
Sat. oe Chloride, SO,. Wide range— 
ahem, single and double acting — one 
or more stages. 

Made to measure for 

special duties. 





BROTHERHOOD 
COOLING TOWERS 


All types 
Nearly 50 years’ experience. 





also Manufacturers of all kinds of 


PLANT TO CUSTOMERS’ OWN _ DESIGNS 


WHY NOT SEND YOUR PROBLEMS TO US? 


We shall be pleased to investigate them confidentially 
without commitment. 


7 BROTHERHOOD 


COMPRESSOR & POWER PLANT SPEC/ALISTS FOR NEARLY A CENTURY 





























General Machine Castings made to customers’ Patterns. Low Prices for Planing, Boring, Turning, 


| send your enquiries to :— 
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gs Inachine Cut Gears 
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COMPLETE 
SUPPLY 
CUTTING ONLY 





[ 





_GREENWOOD’S STANDARD GEAR CUTTING CO. LIp, 


| New Bond Street, Halifax. Telephone: Halifax 5217/8. Telegrams: « Geon" 


| 
| 


| 
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COMPLETED LININGS To 





50 BLAST FURNACES. 
96 HOT BLAST STOVES. 


51 STEEL MELTING 
FURNACES, | 


BRICKS LAID YEARLY—1I2 MILLION, 


TATTERSALL starr—s0 FURNACE BRICKLAYERS. 
REFRACTORY CONTRACTORS 


137, SOUTHFIELD RoAD, MIDDLESBROUGH. 











ROYALETTE 
VERTICAL DUPLEX PUM 


uae 









gio 


DIENTS 


RE 
spray FEED = AIRCRAFT DE. icing r 


HIGH PRESSURE 


SANIT 
ARY CLEANUp WASHER 


DUST SUPPRESSION «te ¢7 SEAL GAS MAINS 





WHIBIT CURE Concrete 
AGRicuLy, FOG FIRE 
URAL 
SPRAYING FIGHTING 
CENTRAL 
pray pRIE HYDRAULIC SYSTEM 





CAPACITIES UP TO 6 g.p.m. 400 p.s.i. 


VARLEY-FMC LIMITE! 


(Subsidiary of Food Machinery & Chemical Corp. U.S.A.) 





FERRY LANE + BRENTFORD - MIDDLESEX 
Tel: EALing 1185 (5 lines) Grams: Paracyclic Brentford Hounslow 


Pl 
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Wagon Tipplers by 
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ICing 
E 
In our range of wagon tipplers we continue to offer an unrivalled choice of machines to suit the varying needs of industry. 
J 
Many years of experience in producing wagon Tipplers lie behind such new designs as are outlined in figures 2697, 2705 and 2711 
above. We should welcome the opportunity to submit up-to-date particulars of suitable machines to meet customers’ particular 
8 site conditions. All machines comply with the Railway Clearing House requirements. 


2016 Geared ram type end door discharge tippler. 2705 Rope ring type side discharge tippler. 





2697 Rope ram type side discharge tippler. 2711 Geared ring type side discharge tippler. 





HENRY LEES & Co. Lrp. ENGINEERS & CONTRACTORS, MOTHERWELL, SCOTLAND 


PHONE: MOTHERWELL 1818-9 GRAMS ROLTIP MOTHERWELL 











IO 
Cladding 


For Rolls, Shafts 
Tubes and Drums 





Rosedowns undertake the external cladding of cylindrical 
bodies with stainless steel by a new and patented process. 


The perfect contact between cladding and foundation 
body ensures the highest possible heat transfer which 
makes the process particularly suitable for heated or 
cooled rolls or drums. 


The services provided at Hull include the manufacture 
of complete clad rolls, etc. from 4 to 42 inches in 
diameter, machined and polished to specification, or 
alternatively, the application of the cladding process 
to customers’ own rolls, shafts, etc. 


ROSEDOWNS 


ROSE, DOWNS & THOMPSON LTD 
Old Foundry, Hull - Telephone: 29864 
London Office: 39 Victoria Street, S.W.1 ~ Tel: ABBey 2496 





MEMBER OF THE POWER-GAS GROUP 
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Teleg 


INSULATION: 
INVESTMEN 


Aes, begins with Newall 


LL OVER THE COUNTRY our contracting staffs, working from 
8 major depots in the main centres, are at work. A power 
station on the North East Coast ...a cold store in Glasgow... 
a chemical works in South Wales . . . an industrial boiler in- ¢ 
stallation in the Midlands . . . these are typical contracts. The 
men on the job are employing first rate materials — Newalls 
insulation specialities, which are manufactured to cover all 
temperature ranges from minus 300°F up to over 2,000°F. But 
they bring more than such materials to the job. Newalls make 
a point of studying the factors affecting the application of their 
materials, so that performance of the insulation has already been 
pre-determined before the contract has been started. This, 
coupled with a background of thousands of completed contracts 
using all types of insulation, adds up to an experience which 
supplements and transcends designs and specifications. 
Good thermal insulation is an investment — that’s why so 
many organisations, large and small, turn to Newalls for tech- 
nical advice and consultation. 








Where there’s a problem of HEAT INSULATI 


there’s a job for 


NEWALLS INSULATION CO. LTD. Head Office: WASHINGTON, CO. D 


A member of the TURNER & NEWALL ORGANISATION 


GOffices and Depots at LONDON, GLASGOW, MANCHESTER, NEWCASTLE UPON 
BIRMINGHAM, BELFAST, BRISTOL & CARDIFF. Agents and Vendors in most markets 








f 
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mma RELIES ON ALZEN 305 BEARING ALLOY 


Hy PAT. No. 725818 


llzen 505 Reduces Cost Halves the Weight and Lengthens Bearing Life 


Alzen 305 White Bronze Bearing Alloy, Brit. Pat. No. 725818, was used for the manufacture of the 12-inch by 


16-inch Crankshaft Bearing fitted to this 900-ton press by Rubery Owen & Co. Ltd. Alzen 305 was chosen 
for its great wear resisting qualities and for its great saving in cost and weight. Alzen 305 is eminently suitable 
for most Heavy Duty Bearing Applications and is available in ingot, sand castings, 

gravity die castings, pressure die castings, chill cast bars cored and solid, and as 

fully machined components from Hill Alzen (Sales) Ltd. 


P.O. Box 22, Stringes Lane, Willenhall, Staffs, 
Telephone: Willenhall 227 (5 lines) 
Telegrams : Hill Alzen 227 Willenhall. 


May we send technical literature and 


samples for testing ? 


Photograph 
by courtesy of 
Rubery Owen 
& Co, Lid. 
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The *‘ ENGLISH ELEcTRIC’ EM27P industrial gas 
turbine is exceptionally compact. By using 


turbine exhaust waste heat for steam raising 


PLUS 19 000 lb /h or other purposes, overall thermal efficiencies 
[ 
eee 


of up to 70% can be realised while economising 


pr OCESS steam in power-house space. 


For further information, send for descriptive literature to 
The ENGLISH ELECTRIC Company Ltd., Gas Turbine Dept., 
Whetstone, Leicester. 
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ENGLISH ELECTRIC’ 


LONG-LIFE 


industrial gas turbines 


3,000 h.p. to 35,000 h.p.—2,000 kW to 25,000 kW 


THE ENGLISH ELECTRIC Company LimITED. MARCONI HOUSE, STRAND, LONDON, W.C.2 
Gas Turbine Division, Whetstone, Leicestershire. 


WORKS; STAFFORD “ PRESTON ' RUGBY : BRADFORD ’ LIVERPOOL ACCRINGTON 
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IF IT NEEDS TO BE STOPPED 
—IT NEEDS 


SZ 4 
se FOR RUGGED DUTY! 
* FOR LONG 
| WORKING LIFE! 


FOR EVERY 
INDUSTRIAL BRAKE 
AND CLUTCH NEED! 


RING 


















For Technical Information j aE a lf Se Fs 
: fi get in touch BIRMINGHAM 5 Midland 4659 LEICESTER $260 
with your nearest Don depot BLACKBURN 658] LEYTON Leytonstone 6068 
BRADFORD 3///4 LIVERPOOL Royal 5202 and 125] 
BRISTOL 27214 MANCHESTER 3 Blackfriars 0596 
CARDIFF 27026 MIDDLESBROUGH 44576 
SMALL & PARKES LTD CARLISLE 2/589 NEWCASTLE-ON-TYNE 2 27142 and 27942 
CHESTER 2/280 NOTTINGHAM 43646 
COVENTRY 64914 SHEFFIELD 1 25529 
HENDHAM VALE WORKS - MANCHESTER 9 EDINBURGH STOKE-ON-TRENT. #4 
EDINBURGH 1 Waverley 4234 STOKE-ON-TRENT 44021 
COLIvhurst 2511 GLASGOW C2 Central 4595 WAKEFIELD 457] 
y HARROGATE 67058 WIMBLEDON 4248/9 
commen enn , : : ; : 3 epublic of Ireland: 
FFICE: 76 Victoria Street, SW1 VICtoria 1845/6 IPSWICH 53023 DUBLIN, 35 Westland Row 66597 and 66518 
BL 4 













ever increasing numbers of 


. 0 LA DOR shutters 













are being installed in new buildings 
because of their efficiency and reliability. 


The smooth coiling and operation of ROLADOR steel rolling 


S.P.D. Depot, Woking: Messrs. Fredericks Snow & Partners, Consulting Engineers. 
shutters is the result of accurate calculations made at 


RECENT CONTRACTS INCLUDE: the design stage to ensure a perfectly balanced shutter. 
British Electricity Authority, Nuclear Power Station, Calder Hall. Graduated slat widths-so essential to the lasting efficiency 
Tate & Lyle Ltd., Plaistow Wharf, London. of a rolling shutter-are carefully determined for each shutter 


Kwait Power Station ‘A’. so that they rest accurately around the hexagonal collared barrel. 
Full details are contained in our catalogue 


ROLADOR STEEL ROLLING SHUTTERS 


~a copy of which will be forwarded on request. 


* Tanqueray Gordon & Co. Ltd., Goswell Road, London. 
*This contract also included the installation of 


Haskins FIROLA fire-resisting (approved) steel rolling shutters. 


* 
Office & Works: GNOME HOUSE, BLACKHORSE LANE, LONDON, E.17. Phone: LARkswood 2622. And at Brook Street, Basingstoke, Hants. Phone: Basingstoke 1070 


YUM 
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for industrial applications 


A range of high quality reducing valves, combining simple, 
robust construction with favourable control characteristics, 
Available in cast iron, bronze, carbon steel or stainless stee] 


with an extensive choice of trim materials, interchangeable 


trim types and sizes, and interchangeable control springs, 
they provide efficiently for a wide variety of applications on 
liquids, steam or gas service. In the majority of sizes the 


back pressure regulator form is also available. 











Body sizes: § in., 4 in., ? in., 

1 in., (full or reduced area 

trim). Connections : screwed, 

B.S.P. or A.P.I; flanged, B.S. 

T. or A.S.A. Overall operat- 
ting range: temperatures up to 600°F; inlet 
pressures up to 1200 psig; reduction ratios 
from 1.2: 1 to 250: 1. Maximum outlet 
pressure : 350 psig. 


For full particulars see publication No. 228A, 


BLAKEBOROUGH 








Body sizes: 1 in., 14 in., 2 in., 

24 in., 3 in., 4in., 6 in., 8in., 

(full or reduced area trim). 

Connections: flanged B.S.T. 

or A.S.A. Overall operating 
range : temperatures up to 600° F, inlet 
pressures up to 300 psig., reduction ratios 
from 1.2:1 to 10 : 1, maximum outlet 
pressure 50 psig. 


For full particulars see publication No. 231. 


J BLAKEBOROUGH & SONS LTD 


Body sizes: 1 in., 14 in., 2 in., 

24 in., 3 in., 4 in., 6in., 8 in., 

(full or reduced area trim). 

Connections: flanged B.S.T. 

or A.S.A. Overall operating 
range: temperatures up to 600° F, inlet 
pressures up to 300 psig, reduction ratios 
from 1.2: 1 to 6:1, maximum outlet 
pressure 250 psig. 


For full particulars see publication No. 230- 


BRIGHOUSE ENGLAND 
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Do your operators a good turn by 
providing them with Osborn cutting 
tools and you will do yourself a good 
turn by increasing efficiency and 


output. 


An extensive range of lathe and 
planer tools in solid or butt-welded 
high-speed steel and Osbornite hard 
metal, together with toolholder bits, 
a are produced throughout, from raw 
material to finished product, within 


the same organisation. 


S.0.B.V. « | 
OSBORNITE 














SAMUEL OSBORN & CO., LIMITED. 


Cie YO € ‘3 F-& &S Work s~, SHBEePFTt ate. 


Fine Stee!makers + Steelfounders + Engineers’ Toolmakers 


oe 
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Ferranti 
High Voltage 
Testing Equipment 
installed at the 
Manchester College 
oi Science and 


Technology 


Where the wheels of industry 


run smoothly, silently and efficiently, 


there are gears by— 


S. E. OPPERMAN LIMITE 


BOREHAM WOOD, HERTFORDSHIRE. ELStree 
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Another welding triumph 








for Quasi-Arc! 


nw 
| 
New lyn semi-automatic 


unit for inert gas shielded 


metal arc welding 


Easily portable (weighs only 40 Ib.) +¢ Separate contro! of welding current 
adjustable at point of welding 
—this control panel is buiit 

into the rectifier as a separate 

Wire feed rate adjustable at unit 

point of welding 


Two components : wire feed and 
wire reel assembly 


Cylinder mounted on 


Range of wires for welding | rectifier unit 
aluminium, alloy steels, > 
mild steel and copper alloys %¢ Non-electronic— 
all control relays housed / 
% Interchangeable water or en / 


air-cooled guns 


/ 
/ 
/ 


se 
“|S 
Available direct from 
Quasi-Arc Limited and also for 
argon shielded welding in 

the U.K. from their associates 


British Oxygen Gases Ltd. 








QUASI-ARC 


QUASI-ARC LIMITED : BILSTON - STAFFORDSHIRE 
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DOUBLE COOLING 


One of the most important 
aspects of totally enclosed 
motors is the method of cooling 
—upon this depends, to a large extent, the efficiency, 
reliability, size for rated horse-power and ultimately 
the final cost of the motors. 


Newman have recently introduced a range from 25 to 
150 h.p. with a unique double ventilation system which almost 
doubles the cooling efficiency of these motors and results in 


; ‘ DOUBLE AIR CIRCUIT MOTOR 
more economical and more compact construction. 


eee ee 


YET ANOTHER EXAMPLE OF THE NEWMAN PROGRESSIVE DESIGN POLICY 


making the pace in motor progress 


NEWMAN INDUSTRIES LIMITED + YATE BRISTOL 
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We at Hall Harding have been steadily 





anticipating and fulfilling the needs 
of the drawing office. Today it is 
for over . our proud boast that we can supply 
100 years — anything from a single photo copy to 
a complete print room, froma 
set-square to a complete drawing office. 
Small wonder then that for over 

a hundred years, Architects, 
Engineers and Designers have been 


getting in touch with Hall Harding. 


HALL HARDING LIMITED 


STOURTON HOUSE, DACRE ST., LONDON S.W.1 


l BRANCHES: BATH - BELFAST - BIRMINGHAM 
— BRIGHTON - CARDIFF - DERBY 
GLASGOW - HUDDERSFIELD - LEEDS - LONDON (4) 


MANCHESTER - MIDDLESBROUGH, YORKS. 





NEWCAS) LE-UPON-TYNE - NEWPORT, MON. 


PORTSMOUTH - SOUTHAMPTON 








STOKE-ON-TRENT - WOLVERHAMPTON 


Telephone: {BBEY 7890 
i 











“FABRICATED STEEL BOLLARDS 


(PATENT APPLIED FOR) 
As adapted for welding to Decks which are wood covered 








PET TT TT TT By (aunssssssssesseeessesescs 


CHARLES McNEIL LIMITED 


570 SCOTLAND STREET GLASGOW 
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, England. 
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m-under-Lyne 


June 





WHERE Waw 
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SN 
A member of the Hawker Siddeley Group 
REREREEHRHReHEHEHEHEEHEEEHEEEEeREeEHeEHREEeHeReReeeHeEeeeeee ee 
NAT 37 


POWER 


Up to 1700 kW in single units. Standard power stations 
ires: BRUSH INTERNATIONAL LTD., Wellington Works, Ashto 





WHATEVER 


Sole Export Sales Concessiona 





NATIONAL BItSURRe Ohi CR UCM ol nd: 


designed to run on a wide variety of oil and gaseous fuels. 





Up to 1,000 kW in single units. Designed for skid, trailer 





Experienced technical staff will be pleased to advise you 


TRANSPORTABLE POWER 
or bogie mounting complete with all accessories. 
on any power schemes you may have in mind. 


STATIONARY 





BEER EE REE EERE EERE ERP ERE EERE ESHER RSE SESE SESS SESESE SS 
THE NATIONAL GAS AND OIL ENGINE CO. LTD., ASHTON-UNDER-LYNE, LANCASHIRE 
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ICROSSLEY DIESEL POWER 


lor main line 
locomotives 








FOR AUSTRALIA 
Supplied by Metropolitan-Vickers to the 
Western Australian Government Railways, 
these locomotives are powered by 

Crossley ‘‘HSTVee ”’ eight cylinder, 
two-cycle diesel engines rated 

on site at 1,105 b.h.p. at 625 r.p.m. 


FOR EIRE 


This contract is the largest single order for 
main line locomotives ever awarded to a 
British locomotive manufacturer. 60 of these locos are 


’ 


powered by ‘‘HSTVee”’ eight cylinder diesel engines 
rated continuously at 1,200 b.h.p. at 625 r.p.m. and 34 by 
**ESTVee ’ eight cylinder two-cycle diesel engines with 
a continuous rating of 550 b.h.p. at 1,000 r.p.m. All these 


locomotives were built by Metropolitan-Vickers. 





FOR BRITISH RAILWAYS 

The set illustrated is one of 20 supplied to 
British Railways. Also built by Metropolitan- 
Vickers, these locomotives are powered by ‘‘HSTVee”’ 
eight cylinder diesel engines rated continuously at 
1,200 b.h.p. at 625 r.p.m. 














C433 


























DIESEL 
ENGINES 























CROSSLEY BROTHERS LIMITED: OPENSHAW:MANCHESTER 11 
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BA Positive-Grip-Pattern (P-G-P) Treadplate is now available in this small, 
neat design, shown full size above. It has been added to the Company’s range of 


Treadplates and is particularly suitable for use on kickplates, bulkheads and flooring 





a... 


Mes 


in passenger transport vehicles where a light small-scale pattern is required. It does 
not hold dirt and is as easy to clean as the larger P-G-P pattern. Full particulars, 
including recommended thicknesses to cover many applications, are given in 


Publication L.36, which will be sent on request with a sample. 





The BRITISH ALUMINIUM Co Ltd 


NORFOLK HOUSE ST JAMES’S SQUARE LONDON SWI 


4P208 





BRABY 


for Metal Plate 
and Sheet Metal 
Fabrications 


ae 


Zz. 


a eee yes: 


Aero Jet Engine Test Cell Silencer. One of three 
sets for Royal Danish Air Force (Made by BRABY for 
Mild Steel Plate Cyclones and Ducting supplied 


their subsidiary company, Maxim Silencers Limited). 
and erected at large Cattle Feed Mill in London, 


BRABY, with six factories located in widely separated parts of Great Britain, have, for 
more than 100 years, specialised in Metal Plate and Sheet Metal Work. 

The technical knowledge and experience of our Staff and the employment of a labour 
force of skilled craftsmen, enable Braby to provide for Industry an efficient Metal Plate 
and Sheet Metal Work manufacturing service. 


We welcome your enqui©ies. Pressure Cylinder supplied to Mono Pumps Limited 


| IRE 52 FREDERICK BRABY & COMPANY LIMITED 
Head Office : 352-364 EUSTON ROAD, LONDON, N.W.1. TELEPHONE: EUSton 3456 
FACTORIES AT: London Works, Thames Road, Crayford, Kent. TELEPHONE: Bexleyheath 7777 
Havelock Works, Aintree, Liverpool, 10. TELEPHONE: Aintree 1721 
Eclipse Works, Petershill Road, Glasgow, N. TELEPHONE: Springburn 5151 
Ashton Gate Works, Bristol, 3. TELEPHONE: Bristol 64041. And Falkirk 


110 Cannon Street, London, E.C.4 (Export). 
TELEPHONE: Belfast 26509 


PRODUCTS OTHER OFFICES: TELEPHONE: MANsion House 6034 
Queen’s Buildings, 10 Royal Avenue, Belfast. 


Palace Street, Plymouth. TELEPHONE: 62261 
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Made in a range of sizes to face up to 
46 in. dia. 

Can be fitted to spindle type Boring 
Machines, lathe heads, etc. 

Feed obtained through totally enclosed 
gearing and can be reversed with head 
in motion. 

British design and manufacture. 


ADAPTABLE 
VERSATILE 





lllustration shows a B.Y.C. 
Facing Head mounted on a 
special B.Y.C. machining 
unit. 


We shall be pleased to send further particulars of special units 
and have the opportunity of discussing these with your engineer. 


THOS.W. WARD LTD 


ALBION WORKS SHEFFIELD 


PHONE: 26311 (22 LINES) GRAMS: ‘FORWARD SHEFFIELD’ 
LONDON OFFICE: BRETTENHAM HOUSE, LANCASTER PLACE, STRAND, W.C.2. PHONE: TEM-BAR 1515 


C.6% 











“Increased Readership” 








“Increased Readership”. For 


engineers, company  secre- 


taries, personnel managers and 


advertising men—a new book- 


let describing and illustrating 


the unique advantages of the 


Classified Advertisement Sec- 


tion of ‘‘ENGINEERING”. 


Free on application to 


Dept. C.A., ENGINEERING 


36 Bedford Street, London, 


W.C.2 Telephone : TEMple 


Bar 3663. 














FOMPRESSORS 


for 
HIGH PRESSURES 


es and 


SPECIAL GASES 


| SEAGERS 























Etat iezee 


LIMITED 


DARTFORD 3248 | 





PERFORATED METALS Fo, 


oo ln «= = 
DARTFORD | BT pga MRO? Tel. Hayle 3213 
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PIONEER OILSEALS 
O-RINGS AND HYDRAULIC PACKINGS 


A springless seal 
used as a wiper 
or dust excluder 
for rotating or 


A hydraulic and 
PNEUMATIC Seal uses 
chiefly on recipro, 
Cating pistons ory 
a valve stem 








pNG! 








TYPE 11 P i TYPE 11 P/B a TYPE 23 P zg TYPE 12 P . TYPE 13 p 
The standard As type II P An external . Similar tot 
rotary shaft seal. N but with the N seal used when \ A rotary shaft & 12P but — 
Gives perfect sealing casing covered fitting conditions seal used to Out a sprin $ 
at high speeds and with rubber. § prevent the N separate two \ the sous 
for long periods, Interchangeable use of I! P , different which pon 
with minimum § with metal N or I! P/B seals. fluids. N as a dust exelyg 
frictional loss. z case seals. ' : . 1] er, 
‘ N 
K i N . 
x 5 7 
TYPE 31 P ; TYPE 7p 


reciprocating 
shafts. packing. Normally 


fitted ina groove, 

















WS EO = 
v —_a) 

a e 

u F ; — 
NU-LIP RINGS O-RINGS ‘ Every fluid sealing application comes within the 

g . Y & app 
A special section i A compact automatic ; : Pioneer range. Write NOW for the 
ring which cannot seal for reciprocating S 
twist. Superior to 8 and static applications PIONEER OILSEAL LITERATURE. 
the O-ring for over a wide range of 8 \ The PIONEER man is trained to solve your | 
low and medium temperatures and 
pressure non-static § , pressures. All British N N sealing problems on the spot. Call him in now. 
applications. Standard sizes in stock. iN g 

E 5 A DIVISION OF J. H. FENNER & CO. LTD 

& N Factory and Head Office: Cottontree Works, Colne, Lancs. Tel. Wycoller 471 (8 lines) 














These filters incorporate the Purolator 
precision-wound metal element which 
presents a series of knife-edged 
orifices to the incoming fluid. This 
ensures that all arrested contaminant 
remains on the outer surface of the 
element so that it can easily be cleaned 
off. The type shown here is fitted with a 
mechanical cleaning device which will 
remove dirt from the element whilst 
it is actually working. A range of sizes 
from 3” to 2” B.S.P. is available and 
element spacings from -002” to -020” 
can be provided. 


METAL-EDGE FILTERS 


AUTOMOTIVE PRODUCTS COMPANY LIMITED 
LEAMINGTON SPA, WARWICKSHIRE, ENGLAND 


HAND WHEEL 
Rotate to clean 



















CLEANING 
BLADE 


METAL 
ELEMENT 











Regd. Trade Mark: 








Purolator 














RING 


13 p 


© type 
With. 

ring on 

Nd lip 

TVves 

; xcluder 
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> Seal used 
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The constructional Department of 
Head Wrightson produces steelwork 
for industrial constructions of all 
types, chemical, gas, iron and steel, etc. 
The lower photograph shows the 200 ft. 
Winder Tower built for the 


Rufford Colliery of the National 





Coal Board. 750 tons of steel were 


7 
K 


, 
iL 


— . 


used in this construction. 


ee 
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The illustration above shows the 
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Sinter Plant Building constructed for 


Messrs. John Summers & Co. Ltd. 


HEAD WRIGHTSON 


TEESDALE IRON WORKS 


construction in steel 
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THORNABY-ON-TEES 


LONDON JOHANNESBURG TORONTO SYDNEY CALCUTTA 
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hour’s work for sixpence? 


120 HOLES BORED and 120 coach screws 
driven home in every hour’s work—with 
only two men and a daily operating cost of 
only a few shillings. The John Bull Coach 
Screwing and Sleeper Boring Equipment 
bores through any sleeper in 4 to 10 seconds, 
according to thickness, and drives home a 
coach screw to the exact tightness required 
in the same time. 


THE ADVICE OF SEVERAL RAILWAY ENGINEERS 
of British Railways was taken in the design 
of the versatile John Bull power unit. This 
is a portable, petrol-driven, completely self- 
contained power-source. With its four easily 


fitted and changed attachments it adds speed, 
efficiency, and economy to a wide variety of 
track maintenance operations. 


IN JUST A FEW MINUTES the Coach Screwing 
and Sleeper Boring attachment can be fitted 
and ready for use. Strength and lightness are 
well combined in this equipment: constructed 
of high grade steel and light alloys the whole 
unit weighs only 110 lbs. and can be carried 
and operated easily and constantly by only two 
men. The operators’ safety is guaranteed by 
the enclosing of all moving parts within the 
lightweight, but robust, tubular frame. The 
special adjustable slipping ciutch eliminates 
the tisk of over-tightening and of bursting 
the wooden ferrules. 


JOHN BULL 


PETROL DRIVEN RAILWAY TRACK 


CONSTRUCTIONAL AND 


MAINTENANCE EQUIPMENT 


For further information, HOWARD PNEUMATIC ENGINEERING CO. LTD., FORT ROAD, EASTBOURNE 


please write to TEL: EASTBOURNE 1179 GRAMS AND CABLES: HOWMATIC, EASTBOURNE 














































Makers of 
all kinds of 


Steam and Motor Driven 
Air & Gas Compressors 


d 


Hydraulic Plant 
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Illustration shows 


Motor - Driven, Two-Stage, Double - Acting 
Air Compressor 


Capacity 500 cub. ft. free air per minute to a pressure 
of 100 Ibs. per sq. inch. R.P.M. 360. 























Fullerton, Hod 


ESTD. PAISLEY, SCOTLAND 


art a Barclay L*4 
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AND TO ACHIEVE 

* HIGH EFFICIENCY 

* QUIET OPERATION 

* ECONOMIC RUNNING COSTS 

° LOW MAINTENANCE 








ce a to 
suit specific conditions 
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Write for Publication 807— it describes 
all Aerex products 
D 





AEREX 
First for all Fan 
é requirements 








AEREX LIMITED 


220/238 WEST STREET, SHEFFIELD, |}. 
Telephone: Sheffield 28441 Telex No. 54-206 













6/7 NEW BRIDGE STREET, LONDON, E.C.4., 
Telephone: City 834] 

ESTER, GLASGOW and STOCKTON 

ESBURG and SYDNEY N.S.W. 
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2,000 kW Gas Turbo-Alternator on test at Hartlepod 


This open-cycle gas turbo-alternator for Shelton Iron & Steel Ltd., is designed to 
burn blast-furnace gas, gas-oil or a mixture of the two. The guaranteed overall 


thermal efficiency (output measured at the alternator terminals) is 20.5 per cent. 


— 
- 
- 





It was built at the works of... 
Richardsons Westgarth (Hartlepool) Ltd. 
AT HARTLEPOOL, CO. DURHAM, 


who are able to build gas turbines up to 30,000 kW per unit. 
They are also manufacturers of land and marine steam 
turbines, water tube and shell boilers, turbo blowers and 


gas exhausters, condensers, feed heaters and water strainers. 


A member of the RICHARDSONS WESTGARTH GROUP 








RING pNGINEERING June 27, 1958 81 


ny The 














All 





STEEL 
ONSTRUCTION °"Stee 


| 


WORK 


PLATED 
TUBE 
WORK 
Riveted ot Welded 





Whitegates Engineering Works 


MOTHERWELL ° SCOTLAND 
Telegrams: “ DEVISERS, WISHAW ” Telephone: WISHAW 289 & 290 





Contractors to the Admiralty, War Office, Air Ministry 
and H.M. Office of Works 








LUNDUN OFFICE: LONG LANE, HILLINGDON, MIDDLESEX. 
Telephone: UXBRIDGE 3925 
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We manufacture a range of pumps with capacities 
up to 30,000 barrels per day—Discharge Pressures up 
to 1,250 p.s.i. 


Illustrated is a series of pumps supplied to the British Petroleum 
Company’s Oil Refinery at Aden for pumping diesel and fuel 
oils from the refinery to the B.P. International Oil Bunkering 


installation. 


D)awson & 
. ELGIN WORKS - CLYDEBANK 
[) own ie Ltd Phone: Clydebank 2271/2/3 Grams: “ Pumps” Clydebank 
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AGAIN | AGAIN | UA GAIN 
SPIRATUBE... 


. .. is proving industry’s most versatile ducting. Light, oe 
Tough, Flexible, Retractable, Spiratube can be installed quickly 

and easily. It won’t kink or buckle and can take 180° bends with 
ease. Economical too, because it can be dismantled and used 





many times. For fumes, dust, light materials, abrasives and 
scores of other applications SPIRATUBE. is a standard specifi- 
cation. Clip this advertisement, pin it to your letterhead and send 
it to us. By return you will receive a fully illustrated brochure 
which tells you what Spiratube will do. 











SPIRATUBE 





Courtaulds 
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Indice 












FLEXIBLE DUCTING LIMITED 


101, SHUNA STREET, MARYHILL, GLASGOW. N.W. 


Telephone: MARyhill 3729. 


An associate company of George Maclellan & Co. Ltd., Established 1870. 


Telegrams: FLEXIDUCT, GLASGOW. NW. 









Roofing nails manufactured from 
aluminium alloy wire can be relied upon to give 
long, trouble-free service even under adverse 
conditions of atmospheric exposure. No wonder 
they are becoming so popular! But the depend- 
ability of fixings and fasteners from aluminium 
alloy wire needs no emphasis. The increasing use 
of aluminium alloy bolts, screws, rivets, nails, 
drive screws—in fact fasteners of all kinds—provides 


excellent evidence of their strength and durability. 


ALUMINIUM WIRE & GABLE CO. LTD 


Britain’s Largest Manufacturers of Aluminium Wire and Conductors 


Head Office and Works: PORT TENNANT, SWANSEA, GLAMORGAN 
Sales Office: 2 ST. JAMES’S SQUARE, LONDON, S.W.1. Telephone: TRAfalgar 6441 
And at 13 COLMORE ROW, BIRMINGHAM 3. Telephone: Central 2407 
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Indicating r.p.m. of electric motor. Indicating shaft speed, showing 
use of extension. 





"he Righe pe is 


Run your machinery at the optimum speed for 
peak efficiency. Any deviation from this 





speed almost certainly means that it— 


Indicating surface speed. 


and you!—are running at a loss. 





Cut this loss by making spot checks of 
r.p.m. with a SMITHS Hand Tachometer. 
Such a check can be made in an instant, 
even in unfavourable conditions. What's 
more, the reading is accurate to within 4%. 


PRICE 


(complete with strong 
case and full range of 
accessories) 


£14.14.0 


2/10d postage and 
packing extra. 


} ' 
‘aan ] 
$00 


soo “% 





‘ ’ 
2000 SMITHS 3000 °°. 


SMITHS HAND TACHOMETERS —— ne 


can be used for checking: — 





AVAILABLE IN CHOICE OF FOUR MODELS: Rotational speeds of shafts, spindles, gears, rotors and rolls. 


Model A.T.H.4 illustrated (0-50,000 r.p.m.) Linear speeds in ft/min or metres/min of metal strips, textiles, paper, 
Model A.T.H.6 dial illustrated (0-10,000 r.p.m.) wire, plastic, film and conveyed material. 

Model A.T.H.7 dial illustrated (0-20,000 r.p.m.) Surface speeds in ft/min or metres/min of cutting or grinding 
Model A.T.H.10 dial illustrated (0-5,000 r.p.m.) operations of machine tools, processing rolls, unwind rolls or wind 


up rolls for extrusion and strip production. 
ALL FOR L.H. OR R.H. DIRECTION OF ROTATION. 
Readings can be taken in bad lighting conditions or where the dial 


— — _ is visually obscured. 





Please send full details of your 
HAND TACHOMETERS 


= POST THIS | ame | SMITHS INDUSTRIAL INSTRUMENT DIVISION 
FOR FULL 


ADDRESS 











DETAILS l Chronos Works, North Circular Road, London, N.W.2. Telephone: GLAdstone 1136 
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Physics 
in 
Reactor 


Design 


A pictorial summary of elementary 
nuclear concepts. 

Exclusive series of articles 

by G. W. K. Ford, M.B.E., M.A., 
A.M.I.Mech.E., A.M.LE.E., 
Research Manager of the 
experimental criticality group 

at the U.K. Atomic Energy 
Authority’s establishment at 
Dounreay, Scotland. 

Reactor physics has assumed 
importance for many engineers 
already engaged in their profession 
but whose training has included 
no foundation in nuclear science. 
For these and others requiring a 
quick introduction to the subject, 
Mr. Ford prepared this series. 


Basic nuclear physical concepts. 


Basic reactor physics: monokinetic 
reactor. 


Criticality and the nuclear 
slowing-down process. 


Improved theories for critical size. 


The reflected reactor and group 
theories. 


Breeding. 
Reprinted from ‘* ENGINEERING ” 


4s. with stiff covers, post free from: 


ENGINEERING, 36 BEDFORD STREET 
LONDON W.C.2. Tel: TEMple Bar 3663 
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Designed to the latest British Standard Specification junction meas 


229-1957. Certified by Mimistry of Fuel and Power 
for use in gases included in Groups II and IIIa. 


Certificate No. FLP.3900-1957. SPECIAL FEATURES INCLUDE: 






@ Weatherproof pattern interchangeable with G.E.C, 
standard flameproof range. 


The G.E.C. range of circular flameproof 
junction boxes now includes this new 
weatherproof type for use in exposed 
positions. It is made with a machined 


@ Large internal dimensions. 
@ Sealing Gasket of neoprene 1/16 in. thick x 5/8 in. wide. 


@ Boxes are available in 4-way (intersection) type with 
two stopper plugs. 


spigot joint and weatherproof seal in @ Boxes can be used as two, three or four way by altering 
planes at right angles to one another. stopper positions. 


Apart from its overall height this new 
box is similar in dimensions to the G.E.C. 
Standard CF8421/8436 flameproof range 
of boxes. 


THE GENERAL ELECTRIC COMPANY LIMITED 
MAGNET HOUSE, KINGSWAY, LONDON, W.C.2 
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BIBBY COUPLINGS 





| 
| The Nitriding Process for Case-hardening 
| Special Steels by Nitrogen offers 








Surface hardness up to 1100 D.P.H. 
Retention of full hardness after heating to 500°C. 


Maximum resistance to frictional wear and fatigue. 


Improved resistance to corrosion by water and steam. 





Particulars from: 


THE WELLMAN BIBBY’CO. LTD. NITRALLOY LIMITED 


PARNELL HOUSE, WILTON ROAD, LONDON S.W.I ATLAS WORKS, SHEFFIELD, 4 








Telephone: Sheffield 26646. Telegrams: ‘“‘ NITRALLOY, SHEFFIELD” 
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JE WORLD’S PORTS 
STOTHERT & PITT LTD 


BATH °- ENGLAND 





LONDOW OFFICE: 38, VICTORIA STREET, S.W.1 
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Cutting 26ft. Dia. spur ring on 
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Our unique steel foundry and machine shops 
are specially equipped for the production of 
Spur, Helical or Bevel Gears, either machine 


cut or machine moulded, of the largest sizes. 


‘Jackson’ gears are in constant world-wide use 
in all heavy industries — why not consult us 
and take advantage of over a_century’s 


technical experience. 





Sy 
1} 
i | 

y 
| 
| 

{ 


30ft. machine. 


THE 


DAVID BROWN 


CORPORATION (SALES) LIMITED 


JACKSON DIVISION 


SALFORD WORKS HAMPSON STREET 


MANCHESTER 5 
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WHY 


man-cooling? 


BECAUSE MEN CANNOT WORK at full stretch under the oppressive 
conditions existing in industrial ‘‘hot spots’? without some means of 
relief. Often they resort to ‘“‘taking a breather.” But “‘breathers” are 
costly and time-wasting. 
Consider the alternative. 
The ‘‘Tornado” method of man-cooling definitely encourages 
production all the time. Man-cooling fans deliver, for as long as is 
necessary, a brisk, cooling air current which relieves excessive 
body heat and improves breathing conditions. Designed par- 
ticularly for use in the ‘“‘heavy”’ trades they combine an easy 
portability with robust construction—two essential 
characteristics. 
If your concern is for workers in iron and steel works, 
foundries, boiler houses, gas retort houses, glass works 
or “‘lighter’’ industries where efficiency is bound up 
with the maintenance of comfortable working 
conditions then you should see Publication No. 9/2. 
A copy is waiting for you. 











MILL MEAD ROAD TOTTENHAM me), iele), | N.17 


CU 45 Re lexstocx 


Phone . Tottenham 4522 (twelve lines) Grams: “ Keithblac, Norphone, L« 


BRANCH OFFICES: AT MANCHESTER, BIRMINGHAM, LEEDS, GLASGOW 
NEWCASTLE-ON-TYNE, PENARTH near CARDIFF, AND BELFAST 

















“ As sound as a Gloucester Malleable casting” is no mere phrase. 

S It is the result of a wealth of traditional skill and technical knowledge at 
every stage of production. Raw materials, melting and pouring processes, 
sand practice, moulding and core making, fettling and setting, all are 
exactly controlled to ensure castings that will measure up to to-day’s 
exact engineering needs. 

They are also accurately set under modern presses, using dies made 
to the limits required, to ensure that castings can be machined 


without costly delays. 


Always consult Gloucester at the designing stage — even before. 





A typical Gloucester Malleable specification. 


Gloucester Gloucester Lamellar 
Blackheart Malleable Pearlitic Malleable 
Elongation 18% Elongation s% | 
Yield Point 12 tons Yield Point .. 24 tons 
Tensile Strength 2§ tons psi Tensile Strength 3§ tons psi | 
P 7 
...as sound as a Gloucester casting! 
“phe Vehicle Steering Box 
a in Malleable Iron. Weight 6} lbs. a , 
ais: sae SLOLEL ST LA Na 
! THE HOME OF = sag 
} 2 Ap 
J GOOD castincs-// 
Differential Cage in poy 
- epee GLOUCESTER 


iT Gloucester Foundry Ltd., Emlyn Works, Gloucester - Telephone: Gloucester 23041 + Telegrams : © Pulleys’ Gloucester 
(A subsidiary of the Gloucester Railway Carriage & Wagon Co. Ltd.) 





























QUALITY CASTINGS 
UP TO 


Widnes Foundry & Engineering Co. Ltd., 
has the facilities, the men and the experience 
to produce the most intricate and accurate 
special purpose castings for the Chemical, 
Oil, Food, atomic and allied industries. 


(Above) Assembling a cast iron base, in four 
segments for a water gas generator | 3ft. Qin. 
dia., |7ft. Zin. over pockets by 2ft. 84in. deep, 
weighing I! tons. 


(Inset) Nickel cast iron bottom trough for 
filter 10ft. Olin. long by 4ft. 6in. wide by 
3ft. IlZin. deep, weighing 9 tons. 








FOUNDRY & ENGINEERING CO. LTD. 


ESTABLISHED 1841 


LUGSDALE ROAD - WIDNES - LANCS 
PHONE: WIDNES 2251/4 & 2889 — GRAMS: “FOUNDRY - WIDNES” 














Printed by HARRISON & SONS, LTD. By Appointment to Her Majesty The Queen, Printers, London, England. Published by ENGINEERING LTD., at 36, Bedford Street, London, W.C.2. 
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Many years of practical experience 
inthe production and use of 

high duty components for the 
aircraft industry have enabled 
Firth-Vickers to develop the 
centrispinning technique to many 
general engineering applications, 
Our Publication No. 122, which 
gives full details of this unique 
process, will be sent on request. 
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RTH-VICKERS STAINLESS STEELS LTD 


SHEFFIELD 
Telephone: Sheffield 42051 


Vill ENGINEERING 27th JUNE 1958 












BUILT FOR EXPORT 
TO AUSTRALIA 


The Austral Bronze Company Pty. Ltd., 
of Alexandria, N.S.W., Australia, has 
installed a 14 in. and 36 in. by 44 in. 
four-high mill as illustrated for the 


cold-rolling of copper and brass strip. 


The mill was designed and built 

by The Loewy Engineering Co. Ltd., 
England, and was commissioned 

in February, 1956. 


It has Timken tapered-roller bearings 


on the back-up and work rolls. 


Ti IM] KE iN tapered-roller bearings 


REGD. TRADE MARK 


MADE IN ENGLAND BY BRITISH TIMKEN LTD 


DUSTON, NORTHAMPTON (Head Office); DAVENTRY & BIRMINGHAM 


elephone: Northampton 4921-8 and 3452-3. Telex No. 31-620. Telegrams: Britimken Northampton Tele 
SUBSIDIARY | COMPANIES: FISCHER BEARINGS COMPANY LTD., WOLVERHAMPTON. TIMKEN-FISCHER STOCKISTS LTD., BIRMINGHAM. 
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